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THE CEKTENVIAL INTEBITATIOKAL EZHIBITIOir. 

The progy ss of this country during the first century of its 
national life has been fully and elaborately described in our 
leading editorial of this week's issue ; and it seems thorough- 
ly in accordance with the spirit of our laws and institutions 
that we celebrate this anniversary by inviting all the world 
to come and see us, 
and to bring with 
them the best that 
they can produce, 
that we may com- 
pare results in 
friendly rivalry 
which may promote 
international com- 
merce, and stimu- 
late our exertions on 
the onward march 
of civilization. The 
first proposition of 
such a celebration 
emanated from the 
Franklin Institute of 
Philadelphia in Au- 
gust, 1869 ; but the 
idea was too large, 
and the object too 
national, for that ex- 
cellent society to 
carry out. But Phil- 
adelphia, the birth- 
place of the nation, 
and the first inetro- 
polis of the country, 
was selected as the 
locus in quo ; and the 
subject was at once 
brought before the 
councils of the city 
and before the Penn- 
sylvania legislature 
at Harrisburg : and 
a committee of each 
house of the last- 
named body was ap- 
pointed to bring the undertaking before the notice of Con- 
gress. 

It is not necessary that we should in this place rehearse 
the history of the movement, all the events of which have 
been chronicled from time to time in our pages. We have 
now to congratulate the managers on the magnificent results 
of their zeal and energy, which, in times of great commer- 
cial depression, raised the large sum of $8,500,000 for the 
purposes of the enterprise, conducted the vast work of or- 
ganizing the exhibition, and prepared and arranged the se- 
ries of buildings, unprecedented in their extent and conve- 
nience. It is especially to give the reading public a correct 
idea of the magnitude of this undertaking that we illustrate 
herewith the Centennial buildings, and also some of the 
more important structures erected by the different States of 



the Union, and several of those devoted to the use of distinct 
trades and manufactures. 

Our first engraving gives a birdseye view of the grounds 
in Fairmount Park, looking in an easterly direction ; and it 
shows in the foreground the five large structures and the 
United States Government Building. 



structed of wood filled in with plaster, a method which has, 
in skillful hands, produced some of the best and most dura- 
ble edifices in Europe, which are, moreover, nearly fireproof. 
It is 152 feet long and 113 feet broad ; and in the center is a 
Iftrge hall, 59 x 78 feet, containing a platform and a speak- 
er's desk. A corridor ten feet wide runs around this hall, 

and divides it from 
another large apart- 
ment, 28 X 59 feet, 
all the partitions be- 
ing movable. Ten 
smaller rooms, for 
the use of commit- 
tees, etc,, are pro- 
vided. The building 
is a very ornamental 
one, and will be 
much admired by 
our European visit- 
ors. 

We resume our 
descriptions and il- 
lustrations on page 
322 of this issue. 
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CENTENNIAL GROUNDS 



EngUsh T«. Ameri- 
can PIoivs. 

The London Agri- 
cultural Gazette says 
that the following 
remarks on the 
working of English 
and American plows 
in India were em- 
bodied in a letter re- 
cently communi- 
cated to the Agri- 
Horticultural Soci- 
ety at Calcutta: " I 
am very glad to re- 
ply to your inquiry," 
says the writer, "as 
to our experience of 
the two plows which 
have been on trial. 



On the extreme left of the picture is the Agricultural Hall, 
820 X 125 feet ; near it is the Horticultural Hall, 383 x 193 
feet ; to the southeast of this is Memorial Hall, a permanent 
structure, to be used for exhibiting the art collections, 365 x 
210 feet ; the Main Building, 1876 x 464 feet ; and the Ma- 
chinery Building, 1403 x 360 feet, with an annexe 208 feet x 
210 feet. These buildings form almost a semicircle, the 
center of which is occupied by the Government Building, 
covering 2 acres. The five principal structures afibrd 50 
acres of space ; but some large additions are already needed 
to accommodate the exhibits tendered to the managers from 
all parts of the world. 

Our second engraving represents the pavilion erected for 
the use of the judges and committees who are to award the 
prizes. It is, of course, a temporary building, and is con- 



BiriLDINGS. 

Both of them, the English and the American, were easily 
worked by a pair of ordinary bullocks ; each turned up the 
soil to a depth of 6 inches, and there was no perceptible dif- 
ference in the quality of the work turned out. But I imagine 
that no native farmer would care to own the English (iron) 
plow, when he could do the same work with the wooden 
American plow of simpler construction, and with a renewable 
point to the share. The points rapidly wear down in India; 
and the plowshare being made in one large piece, the altera- 
tion required is expensive. In the American self -sharpener, 
the movable top not only lasts longer but costs little to re- 
place." 

^ — ^ <t> » 

A FINE bell metal consists of 71 parts copper, 2 zinc, and 
1 iron. 
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AHEBICAN FB0GBE88— I.— F&OH 1776 TO 1820. his native country ; but even the engrossing labors im 

There are few darker pages in history than those which posed upon him as a member of the Continental Congress 
recount the condition of the thirteen colonies of North Amer- and a framer of the Declaration were not sufficient to distract 
ica during the months just previous to the adoption of the his attention from Science ; and when sent as Commissioner 
Declaration of Independence. A year had elapsed since arms to Paris, he took advantage of the voyage to make observa- 
had been taken up against the mother country; and although tions of the Gulf Stream and to plot a chart of that great 
the colonists had resisted successfully, the very fact carried current, which still forms the basis of our maps, 
fresh terror to the doubting, for it augured invasion, not by j One other name, that of David Rittenhouse, of Phila- 
a few battalions sent to quell a rebellious mob, but by the ■ delphia, may be noted beside that of Franklin, whom he 
grand armies of England, victors in a century of wars. If succeeded as President of the American Philosophical 
not extirpation, then reduction beneath a tyranny, more Society. Rittenhouse was a clockmaker, and carried the per- 
grinding than that against which they had revolted, now fection of his art into the manufacture of orreries, which 
menaced the rebels. Congress sat doubting, distrustful, still exist, and which show the movements of the heavenly 
divided in thought, seeing no glimmer of light in the pre- bodies for a period of 5,000 years, and their positions for each 
vailing darkness, thinking, as John Adams moved on the year, month, day, and hour, with marvelous accuracy. He 
10th of May, 1776, that the colonies should themselves es- made a successful observation of the transit of Venus in 
tablish separate governments, " adequate to the exigencies." 1769, and on account of his great mathematical attainments 
But the stirring eloquence of Thomas Paine was ringing was elected a Fellow of the British Royal Society, 
through the land,replete with the suggestion of a hope which After peace had been declared, the country found itself ex 
none had dared to cherish. The war against England's blind hausted in resources and in men as well, and saddled with a 
and headlong oppression was fast becoming, through popu- debt of forty million dollars, with no system of public re- 
lar sentiment alone, a war against England herself ; and it venue wherewith to provide for it. Financial disaster fol- 
needed but the formal declaration of Congress to elevate the lowed, and private confidence fell in the wreck of public 
conflict from a mere rebellion to that grandest of wars, which faith. It was no time to await the slow development of 
finds its parallel in all animate nature, the struggle for events, and the people recognized the fact. It seemed as if 
national existence. .everyone worked with a will. The whir of the spinning 

To turn from the political to the industrial condition of wheel and creak of the loom were heard all over the land, 
the colonies is but to bring to view fresh evidences to show Every family became a manufacturing society. In 1784 New 
the fragility of the foundation on which the fabric of our Jersey alone had forty-one fulling mills for woolen fabrics, 
country was reared. Iron and steel works there were none, and not a woolen factory in the State. In two counties in 
nor woolen nor flax manufactories : all were suppressed by ' Virginia, 315,000 yards of flaxen cloth, 45,000 yards of wool- 
England. Iron founderies had been started, and in New Eng- en, 30,000 yards of cotton, and 45,000 of linsey woolsey were 
land hats had been made ; but Parliament declared America made in one year by household labor. One family completed 
factories " a nuisance," and crushed them ruthlessly. It al- : 1,355 pair of shoes in a year. The inventor's skill was quickly 
lowed the production of pig iron; but the colonist was forced ' called into action. 



to have the material manufactured in England, and pay an 
enormous profit to the English founder. Agriculture, hunt- 
ing, fishing, and cutting lumber, England could not check ; 
hence these furnished occupations to those who were not 
engaged in such few trades as were carried on. Probably 



In 1785 Oliver Evans, of Philadelphia, first applied steam 
machinery to the grinding of plaster and sawing of stone, 
and to flour mills. Then he invented the elevator or bucket 
chain to raise grain, the conveyer to take it from place 
to place, the hopper boy to spread it, the drill to carry it 
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the most extensive factory in the country was Baron Stiegel's by rakes instead of buckets, and the kiln dryer. In 1799 he 
glasshouse, in Mannheim, near Lancaster, Pa. Operations attempted to build a steam carriage, and in so doing invented 
were conducted in a curious manner, for the owner's ideas ' and constructed the first high pressure steam engine. In 
were of the feudal ages. He built castles and mounted can- 1785 John Fitch built the first steamboat, and ran it on the 
non wherewith to salute himself on arriving and departing ; Delaware river. It had reciprocating paddles, and steamed 
and when a guest was received, the workmen were sum- at the rate of eighty miles per day. During the succeeding 
moned from furnace and foundery to attend the new comer J year James Rumsey propelled a boat on the Potomac by a 
with music and rejoicing. The war cut off the Baron's funds i stream of water driven out through the stern by a steam en- 
from Europe, and the works were soon after discontinued. gine. In 1790 Jacob Perkins, of Massachusetts, invented a 
Shipbuilding existed in New England, and brick -making machine for cutting and heading nails, which produced those 
in nearly all the colonies. There were but two steam en- useful articles at the unprecedented rate of 200,000 a day. On 
gines in the territory ; one built in 1772, for use in a distillery | the 31st of July, 1790, the first United States patent was is- 
in Philadelphia ; the other had been imported in 1736, for : sued, the patent and copyright laws being both first enacted 
the Schuyler copper mines, at Passaic, N.J. Both were of in that year ; and thereafter a marked increase in the number 
the Newcomen type. No agricultural machines were known, ' of inventions becomes visible. 

except, perhaps, the grain drill, no cotton mills existed, and 1 At this period, the growing cotton industry of the country 
the green seed or staple cotton alone was cultivated. Not seemed to have encountered an obstacle, which bid fair to 
a printing press existed west of the Alleghanies ; and there 1 be a serious one. Hand-cleaning of cotton was slow and 
were only forty, all hand machines of the crudest type, in the costly ; and unless mechanical means could be devised, the 
i colonies. Thirty-seven newspapers sufficed to spread in- new staple could never become a source of wealth. It so 
1 telligence. From Boston to New York was a week's joumiey happened that there then came to the house of Mrs. General 
by coach, sloops plied between New York and Albany ; and Greene a poor student, from Yale College, named Eli 
in winter, colonists in Virginia were practically isolated from ; Whitney, who, in various ways, showed himself possessed 
those in Massachusetts. Certainly no nation ever embarked of considerable mechanical skill. While some officers, her 
in so gigantic a struggle worse prepared ; for of the material guests, where one day regretting the absence of the machine 
prosperity whence the sinews of war are drawn, the colonies above noted, Mrs. Green laughingly suggested that Whitney 
were destitute. Canada, refusing to join them, furnished should invent one. The young man overheard the words 
vantage ground for the invader. land remembered them. He had never seen cotton in his 

The Spaniards along the Mississippi looked with no favor life; but making his way to Savannah, he obtained a small 
on the rebellion, and the English in Florida were actively quantity and, shutting himself up in a room, went to work, 
hostile. Thus on the 10th day of May, 1776, just one hundred It is said that the saw gin was suggested to him by the 
years before the opening day of the Centennial, the few but accidental use of a toothpick to try the tenacity of the seed, 
resolute inhabitants of the thirteen colonies found them- Within ten days after he began experimenting, he made a 
selves hemmed around with foes, bankrupt in money and model which was capable of cleaning 50 lbs. of green 
in industries wherewith to gain it, menaced by an uprising seed cotton daily. Thus was completed one of the greatest 
among the Indians on the border wildernesses, disunited in inventions of modern times, and one which the inventor lived 
thought and feeling among themselves; and to crown all, a to see result in increasing the cotton production from 5,- 
British army was preparing to attack New York, while all , 000,000 to 215,000,000 lbs. 



A NEW white un-oxidizing alloy is made of 10 parts iron, 
35 of nickel, 25 of brass, 20 of tin, and 10 of zinc. Articles 
made from this are plunged white hot into a mixture of 6 
parts sulphuric acid; 19 of nitric acid, 5 of muriatic acid, 
and 28 of water; 



the seaboard cities seemed doomed to certain and swift de- 
struction. Yet, in the face of these terrible odds. Indepen- 
dence was proclaimed, and the nation was born. 

It is our purpose to present here some brief account of 



In 1796 the great scientific discovery of the non-materi- 
ality of heat was made by an American, Benjamin Thomp- 
son, Count Rumford, then residing in Munich. He had de- 
serted his country during the war, and accepted service 



what Americans have accomplished in Science and invention under a foreign prince. This discovery lies at the founda- 
since the bell in Philadelphia pealed forth " liberty through- , tion of the mechanical theory of heat, and directly led to the 
out the land." Much must necessarily be omitted ; of noth- | grandest doctrines of modern Science,the correlation of forces 
ing can we take more than a passing glance, so vast and i and the conservation of energy. 

varied are the achievements which, beyond all else, have : We may note the establishment of broom-making as a 
combined to create a great and powerful nation in the new industry, and the invention of broom-making machinery 
shortest period known to history. To the same ancestry in 1797, by the Shakers located along the Mohawk river. In 
that asserted their rights as freeborn men, an ancestry the same year Amos Whittemore, of Massachusetts, devised 
gathered from the skillful workers of all countries, are due | the first machine for the manufacture of wool and cotton 
the frugal and industrious habits, the facility of adopting cards ; this device punctured the leather and set the wires, 
means to ends, and the indomitable perseverance and energy This proved of great value to the industry, and highly re 
which characterize the American people ; and it is well to munerative to the inventor. During the following year 
remember that in the very restrictions placed upon their ef- Robert McKean patented the first steam sawmill, 
forts toward progress were found the impelling causes of i At the opening of the nineteenth century the signs of re- 
the war of independence. markable progress were everywhere discernible. In ten years 

The industries of the country being practically ruined \ the population had increased by nearly two millions. The 
when the war began, the record of invention and scientific ' exports for 1799 were $78,665,522 against $79,069,148 
progress up to the close of the conflict is meager in the ex- imports, and during the previous decade 306 patents had 
treme. The discoveries of Franklin, the first great contribu- ; been granted. 

tions of the New World to Science, had all been made; it was In 1801, the oxyhydrogen blowpipe was invented by Dr. 
in 1752 that he demonstrated the identity of lightning with j Robert Hare, of Philadelphia, one of the greatest as well as 
the electric spark, and drew electricity from the clouds. ' the earliest of American scientists. It occurred to him that 
Early in 1775 he left England, where he had been hon- j a flame produced by the combustion of oxygen and hydrogae 
ored and courted, and returned to bide his fortunes with j gases oufi^ht to he attended with a higher heat than that gnn 
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erated by burning charcoal. But the two gases mingled in 
certain proportion produced a dangerous explosive mixture, 
and Dr. Hare was thus led to adopting the expedient of 
storing the gases in separate vessels, and bringing them 
together by tubes which met at the point of ignition. 

Now followed one of the most important advances in 
steam navigation, although the fact was not recognized for 
years after. It was the practical demonstration of the efficacy 
of the screw propeller, byColonelJohn Stevens of Hoboken, 
who in 1804 built a boat containing a Watt engine, a tubular 
boiler of his own invention, and the bladed screw. It was a 
pirogue some fifty feet long. The machine itself is still in 
existence, and was illustrated in these columns some time 
ago. During the same year, Oliver Evans ran an amphibious, 
stern paddlewheel boat on the Delaware and Schuylkill 
rivers. This was driven by a double action high jjressure 
engine — the first of its kind — which rotated wheels when 
the craft was ashore, and operated the stern paddle when 
afloat. In 1806, Thomas Blanchard, of Massachusetts, in- 
vented a machine which made 500 tacks per minute, with 
perfectly finished heads and points. Soon after, he devised 
an apparatus for turning gun barrels throughout their entire 
length by one self-directing operation. This was the initial 
work which culminated, twenty two years later, in the 
magnificent invention of the lathe for turning irregular 
forms. Blanchard's inventions are now applied to many 
operations in making musket stocks, and comprise no less 
than thirteen different machines for making different por- 
tions of the weapon. 

The following year, 1807, witnessed the triumphal voyage 
of Robert Fulton's steamer, the Clermont, from New York 
to Albany. Fulton at that time was already an inventor of 
repute, both in England and in the United States. He had 
devised a mill for sawing marble, machines for spinning 
flax and making ropes, an excavator for canals, and he had 
successfully tried, probably, the first submarine torpedo boat. 
It was in relation to the latter that he returned to this 
country from England. Here he received a congressional 
appropriation, and made some successful experiments in 
blowing up vessels ; but ultimately Commodore Rodgers re- 
ported the system impracticable. Later, he obtained the 
exclusive right to navigate the Hudson river in his steam 
vessels. In 1814, Fulton built for the United States govern- 
ment the first steam war vessel, a heavy and unwieldy mass, 
capable of making about 2i miles per hour. The war of 1812, in 
which she was designed to be used, terminated before her 
completion. Fulton died during the construction of the 
vessel. 

During the year 1807, oil cloth for floors was invented 
and manufactured in Philadelphia, and John Bedford of 
the same city devised the first metal-bound boots and shoes. 
The first breech-loading military arms ever offered to troops, 
and likewise the first fire arm made on the interchangeable 
system, were invented by John H. Hall, of Massachusetts, in 
1811. Some of these old weapons were captured at Fort 
Donelson in 1863. 

In 1812, anthracite coal was for the first time successfully 
utilized. It appears that Colonel George Shoemaker, of Potts- 
ville, took nine wagon loads of the " black stones " to Phila- 
delphia, and there sold two wagon loads to Messrs. White & 
Hazard, wire manufacturers. White and his firemen worked 
faithfully for half a day, but the stones refused to burn ; 
whereupon at noon they slammed the furnace doors shut in 
disgust, and went to dinner. On their return the doors were 
red hot and the furnace in danger of melting. Meanwhile 
the Colonel had sold his other seven loads to less successful 
experimenters, and was by them arrested as a swindler for 
selling them rocks for fuel. 

During the war of 1812 but very few military inventions 
appear. Probably the most important was the columbiad, a 
long-chambered cannon capable of projecting shot and shell at 
high angles and with heavy charges. It was devised by 
Colonel Bomford. In 1813, Francis C. Lowell invented numer- 
ous important improvements in the power loom, notably the 
stop motion for winding on the beams for dressing, and the 
double speeder to regulate the movements of the fly frame 
in filling the spools. The first important American improve- 
ment in printing presses appeared in 1817, and was the 
Columbian press, invented by George Clymer of Phila- 
delphia. The power was applied to the platform by a com- 
pound lever consisting of three simplfe levers of the second 
order. The first transatlantic voyage made by a steam 
vessel was accomplished by the Savannah in 1819. The 
vessel was of 380 tuns burden, and was driven by paddles. 
In the year last mentioned, Jacob Perkins invented engrav- 
ing on steel as a substitute for copper. 

During the period from 1800 to 1820, just reviewed, the 
commerce of the country passed through a season of terrible 
stagnation, owing to the orders in council of England and 
Napoleon's Berlin and Milan decrees. In 1808, imports 
fell off to 156,990,000 and exports to $22,430,590. This de- 
cline continued to 1814, when an extraordinary impulse was 
given to trade, and imports went up to amounts excessive 
of the wants of the country. Subsequently, the average of 
imports and exports remained uniform at about $78,000,000. 
From 1800 to 1810, only 1,086 patents were allowed ; and 
from 1800 to 1,820, 1,748. The population of the country 
had, however, increased to 9,638,131, and with it the number 
and extent of manufacturing industries augmented, thus 
providing for the season of renewed prosperity which fol- 
lowed. 

The rapid growth of this country in population, wealth, 
and culture since the year 1820 is now a just cause for pride 
and congratulation ; and in our next two issues, we shall note 
the prominent incidents in this interesting and important 



THE GSA88HOFFEB SCOUSOE OF 1876. 

There is cheering news for Western farmers, conveyed in 
Professor C. V. Riley's recent statements, in the Colorado 

1 Farmer, relative to the probable numbers of the grasshop- 
pers during the coming summer. Some one, it appears, has 
asserted that the soil of the region in the northwest portion 

I of the country lying east of the Rocky Mountains is cov- 
ered with prodigious numbers of grasshopper eggs; and this 
disagreeable announcement has gone the rounds of the press, 
through the length and breadth of the land. Professor Riley 
gives it its quietus in so characteristically effective a manner 
that we are half inclined to be grateful to the mendacious 
individual who set the story afloat, since it has been the 
means of obtaining such welcome intelligence from probably 
the best entomological authority in the country. 

From personal observation. Professor Riley states, so far 
as Missouri and Kansas are concerned, the report is wholly 
groundless. In Minnesota, a State commission has deter- 
mined that the eggs have mostly perished from excess of 
moisture, which dissolves the glutinous substance which 
normally protects and hold them together. In some parts of 
the high country lying east of the mountains, especially to- 
ward the north, eggs have been deposited in numbers by the 
swarms which left the lower and more fertile country devas- 
tated last spring ; but in that region, such is the case every 
year, for it is the native home of the swarms which occa- 
sionally extend to the upper Mississippi valley. In Missou- 
ri, Kansas, and Nebraska, however, the number of eggs, laid 
by the few straggling insects that passed over those States 
last fall, will not equal that laid in ordinary seasons by in- 
digenous species. In Colorado there is every hope that the 
protracted rains have destroyed the eggs. 

i Professor Riley gives it as his conclusion, in addition to 

I the above, that, compared with other parts of the country, 
those States ravaged by locusts in last spring and early sum- 
mer will enjoy the greater immunity during the same sea- 
son of 1876, not only from locust injuries, but from the in- 
juries of obnoxious insects, except the wood borers. In 
short, the people of the ravaged section have every reason 
to be hopeful rather than gloomy. 



FIBE INSUBANCE. 
The address of Mr. H. A. Oakley, President of the Nation- 
al Board of Fire Underwriters, delivered before that body at 
its recent session in this city, contains many useful sugges- 
tions relative to fireproof building, which, however, here at 
least, appear to be " more honored in the breach than in 
the observance;" and the speaker's impressions of European 
fireproof construction may well be contrasted with the way 
in which late edifices are built in this city. He remarked, 
he says, the universal use of concrete floors, of oak, and 
other hard woods instead of pine as finish, the entire separa- 
tion of stories from each other, the absence of wooden or 
lath and plastered partitions, the solid backing given to the 

; exterior of fronts, the thickness of division walls, the ab- 

\ sence of wooden staircases, the isolation of flues from beams 

' or woodwork, the hight of the buildings (not exceeding sixty- 
five feet), and the covering of the roofs with iron and slate 
laid on beds of plaster. To compare this excellent remme 
of what fireproof building ought to be with the flimsy af- 

\ fairs built in this country is to adduce at once the reason of the 
gigantic conflagrations with which even the best organized 

' of fire departments are unable to cope. A building even 
now in process of erection on Broadway is exteriorly a mere 

; shell of thin iron which towers above the adjacent struc- 
tures, while within it is a network of wooden beams and 
partitions, its present exposed skeleton showing no trace of 
fireproof fittings. There are many •ther structures of the 
same description in New York city. 

Mr. Oakley tells us that the solid character of its build- 

, ings alone saved Paris from destruction at the hands of the 
the communists; and he states that he witnessed the burn- 
ing of entire floors in houses, involving the destruction of 
everything in them, without perceptible damage to the stories 
of the same building either above or below those burned. 

The percentages of losses paid to premiums received ag- 
gregates 47'16 per cent for 1875 against 42-50 p* cent for 
1874. The loss rate for the first three months of the pre- 
sent year is largely in excess of the like period in 1875; and 
generally speaking, Mr. Oakley considers that the outlook 
for the insurance business is not good. He further says that, 
despite all the modern appliances for the prevention of fires, 
the fact still remains that there is a steady increase in their 
number, and from causes too often within the control of the 
owners or occupants of the property. We pointed ont this 
state of affairs some time since as one of the disadvantages 
of the insurance system, disadvantages sufficiently great to 

j excite the question as to whether, after all, insurance ie 
not more injurious than beneficial to the community. The 

j carelessness on the part of owners, of which Mr. Oakley 
complains, seems to us the legitimate consequence of the 
risk of loss being taken off their shoulders; and for the 
same reason, they have little interest in availing themselves 

I of the many new and useful inventions to proiect their 
property. 

Moreover, buildings have very often been burned, and life 
and adjacent property been imperiled, merely to obtain in- 
surance money; and certainly few edifices are better adapted 

: to the practice of this crime than those of the type which we 
have above referred to, the almost certain destruction of 

j which effaces all evidence of the deed. It may be added 

I that at the present time, when real estate has greatly depre- 

! ciated in value, such incendiarism might well be most preva- 
lent; and this is in significant accordance with Mr. Oakley's 
further statement as to the recent steady increase in num- 
bers of fires. 



PB0ORES8 AT THE CENTENNIAL. 

Contrary to the general expectation, the Exposition will 
be nearly complete on the opening day. Nine tenths of all 
the exhibits are in place, and there is every indication that 
every department will be further advanced than has been 
the case on the first day of any previous World's Fair. 
Machinery, Agricultural, and Horticultural Halls will be 
filled; and from the rapid manner in which the work is now 
progressing, it appears that the Art Department will like- 
wise be in readiness. The condition of affairs at the present 
time is in marked contrast with the disorder prevalent two 
weeks ago; and the wonderful celerity with which the thou- 
sands of contributions have been arranged is another instance 
of that peculiar American characteristic which delays matters 
to the last moment, and then accomplislves herculean tasks 
in incredibly short periods of time. 

The Centennial Commission has likewise indulged in tardi- 
ness in disposing of some of the more important questions 
before it, and in making many material alterations in exist- 
; ing regulations. We allude elsewhere to its action in closing 
: the Exposition and grounds on Sunday. Tlie temperance 
question has recently been discussed, the point being 
1 whether to approve of the contracts, made by the Board of 
Finance, licensing the sale of intoxicating liquors in the 
! grounds. The Commission arrived at no conclusion, and 
indefinitely postponed the whole subject, leaving the liquor 
men to sell their beverages under the concessions, and the 
temperance advocates to carry the matter, if they so elect, 
to the decision of another tribunal. Some important changes 
in the jury arrangements, we notice, have already been 
made. Owing to the immense number of applications for 
positions on the American Committee, some 4,000 in all, the 
names of appointees have been kept secret, and it is only 
lately that any of those who, it is desired, shall serve have 
been notified of the fact. The total number of jurors has 
been increased from 200 to 250 ; one half of the members are 
foreigners, to be chosen by the foreign commissioners, and the 
other half Americans. Ninety-six of the latter, we learn, 
have been selected, fifteen of whom are from New York, 
and fourteen from Pennsyl vania,other States having a smaller 
representation. The pay of the American jurors has been 
reduced from $1,000 to $500, a proceeding of questionable 
wisdom, in view of the fact that elaborate professional re- 
ports are to be required, in lieu of medals or other more 
easily settled awards. There are not many experts who can 
afford the time and labor, which are involved in the careful 
examination and criticism of entries frequently during the 
coming six months, in return for a sum of money hardly 
j sufficient to meet their necessary expenses. It would have 
j been better to have abolished free passes, and increased the 
revenue in that way, than to have reduced the jurors' pay 
to such a small amount. 

The Centennial Bank has been opened, and doubtless will 
prove a great convenience to exhibitors and visitors. Krupp's 
1,600 pounder cannon has been removed from the steamer 
and set up in the grounds, A magnificent series of indus- 
trial art productions has recently arrived from Italy; and a 
boat load of young alligators, from Florida, are disporting 
themselves in one of the ponds. 

The President of the Commission has issued the final ad- 
dress, or rather invitation, to the public. He says : 

" The sanitary condition of Philadelphia is good; rational 
amusements have been provided ; arrangements for protec- 
tion from fire, thieves, etc., are as nearly perfect as it is pos- 
sible in a great city. Within the Exhibition every precau- 
tion has been taken for the safety, comfort, happiness, and 
pleasure of the public. The buildings of the Exhibition are 
in order. The Exhibition will promptly open on May 10, and 
is an assured fact. All preparations have been made on a 
gigantic scale. Bhiladelph and her citizens have spent 
millions in preparation for the reception and care of guests. 
There is no disposition to nor evidence of extortion. Increased 
business at usual rates is considered sufficient compensation 
for the vast amount of capital and labor expended. Living is 
as cheap as, if not cheaper than, in any large city in America. 
The accommodations are unsurpassed. All grades of society 
can be accommodated. Railroad and transportation facili- 
ties are unequaled." 

There is no doubt, it now appears, of Philadelphia being 
I able to entertain, at reasonable prices, 150,000 and possibly 
i 200,000 persons. The hotels will charge from $5 to $1.50 
per day, boarding houses $1 to $2.50, and the Centennial 
Agency will provide breakfast, lodging,and supper for $2.50. 
By steam and horse oojs, 20,000 persons per hour can reach 
the Exposition from any part of Philadelphia. One minute 
after the arrival of trains on all main lines, passengers can 
be within the Centennial Buiiaings. There is a good pros- 
pect of still further reductions to railway fares being made, 
in order that every one may visit the Exposition at a com- 
paratively small expenditure. 

By the time our next number is issued, the opening cere- 
monies will have taken place, and the long-looked-for Cen- 
tennial will be fairly under way. We shall give full descrip- 
tions of the proceedings; and when the various departments 
are in a condition to admit of proper examination of their 
contents, we sfcall make our readers acquainted with what- 
ever seems to us novel and interesting. 



A SOLUTION of iodide of potassium is slowly decomposed by 
the action of light; but when some cane sugar is added, it turns 
yellow, owing to the liberation of iodine. If starch is present, 
a blue color is produced. If a sheet of starched paper is soaked 
in a solution of iodide of potassium and sugar in the dark, 
and then exposed under a photographic negative to light, a 
blue positive print is obtained, which is fixed by washing in 
water. 
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THE INDIANA STATE BUILDINQ. 



THE MICHIGAN STATE BITILDINa. 



THE CENTENNIAL EXHIBITION.— THE STATE BUILDINGS. 
As mentioned in the general description of the build- 
ings, on the first page of this issue, many of the States 
havo erected separate buildings for the convenience of 
their delegates and exhibitors. Some of these structures 
are highly ornamental, and they differ so widely in gene- 
ral design that altogether they contribute largely to the 
picturesque appearance of the grounds. The Indiana Build- 
ing is intended by its architect to represent the character- 
istics of Indiana homes and productions. It is constructed of 



a combination of wood and other building materials, a f rams 
of wood being the support of the building and roof, to which 
an outer wall of brick, stone, terra cotta, iron, and coal can 
be attached. There are three entrances by four broad steps 
to the front and side porches, and an open-roofed balcony 
extends from each side entrance to the front entrance. The 
assembly hall is designed to be a grand auditorium for mis- 
cellaneous gatherings. It is in the form of an irregular 
cross, 55 feet at its longest angle, and has about 1,400 feet of 
floor. From the level of the ceilings of the side rooms, it is 



spanned by a truss-arched roof at a hight of 24 feet above 
the center of the hall. It is lighted by the rotunda above, 
and an ornamental fountain plays in the center below. On 
the walls are 200 tablets, of which number 92 will be used 
by the counties of the State for the general statistics of each 
county, and the remainder will be given to individuals or 
firms. There willalsobecommitteerooms,aladies'parlor, in- 
valids' room, post office, telegraph office, baggage room, and 
gentlemen's parlor ; and the building will be a place where any 
citizen of the State can be at home, to entertain friends and 




THE OHIO STATE BUILDINQ. 
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dispatch business. The whole will be surmounted by a hand- 
some truss roof, from the top of whose arches a lighted open 
rotunda of glass and wood rises, crested with metallic orna- 
ments and statues. The entire cost of the building will not 
exceed |10,000. 

Our next engraving shows the Michigan Building, which 
stands about 1,000 feet north of and facing the Main Build- 
ing. The narrow gage passenger railway which runs a- 
round the entire Centennial grounds passes in front of the 
Michigan building. The site is elevated, and commands a 
fine view of the surrounding grounds. The building is of 
the Swiss style of architecture. Its outline is very graceful, 
•B44he exterior is elaborate and ornamental. The ground 



Hopkin, entitled "Off Sleeping Bear Point, Lake Michigan," 
will occupy a prominent position in one of the rooms. 

Our next illustration shows the Ohio State Building, which 
is an admirable specimen of villa architecture. In addition 
to the usual purposes for which these buildings have been 
erected, the Ohio Building is to contain a very interesting 
archaeological display. No State in the Union is more fertile 
of relics of bygone ages and races ; and the Archaeological 
Association of the State has done much to preserve these 
evidences and to foster a taste for this interesting study. 
The exhibits will comprise all articles fabricated by the 
Mound Builders or Indians, whether in stone, flint, bone, 
shell, or copper, such as hammers, mauls, axes, wedges. 



vilion, erected by the exertions and under the supervision of 
the Women's Centennial Committee ; and it is intended to 
be a place for the exhibition of all articles made or invented 
by women, and is expected to be, in fact, an epitome of the 
whole Exposition. It is located on Belmont Avenue, near 
the horticultural grounds ; it covers an area of 30,000 square 
feet, and is formed by two naves intersecting each other, 
each 64 feet wide by 192 feet long. At the end of these 
there is a porch, 8 x 32 feet. The corners, formed by the 
two naves, are filled out by four pavilions, each 48 feet square. 
The whole structure is in modem wood architecture, roofed 
over by segmental trusses. The centre of the edifice is 
raised 35 feet higher than the rest of the building, and is 




THE PENNSYLVANIA STATE BUILDING. 



plan shows an area of about 50 x 65 feet in size. The foun- 
dation is of stone, with exterior facing above ground of Lake 
Superior sandstone. This building is constructed entirely 
from Michigan material and of Michigan workmanship. It 
is designed to show the resources of the State in respect to 
building material. The brown stone foundation is from 
Marquette ; the slate of the roof is from Huron Bay. The 
entire interior finish is of native woods, marble, and alabas- 
ter, and is highly polished. The floors are laid with hard 
wood of various kinds and colors, and in fancy patterns. 
The doors are of solid walnut, elaborately carved ; the main 
staircase is a marvel of beauty and skill. The wainscoting 
n all the rooms is paneled in beautiful designs of various 
woods or other material. That in the reception room is of 
highly polished alabaster from the quarries at Qrand Rapids ; 
that in the Governor's office, as well as the mantel in the 
same room, is of marble. The furniture is of the very 
finest character, made of Michigan material and of Michigan 
workmanship, and contributed by manufacturers in different 
parts of the State. The walls will be ornamented with pic- 
tures by Michigan artiste The large painting by Robert 



tubes, perforated balls, rollers, beads, ornaments, arrow 
points, spear heads, pestles, and every ancient thing that is 
clearly artificial. The proper arrangement and care of this 
Department has been entrusted to Professor M. C. Read, of 
Hudson, Ohio. 

Our next subject is the building erected by the wealthy 
State of Pennsylvania. It is located on Belmont Avenue, 
near the United States Government Building. The State 
appropriated $15,000 for its erection, and it is to be the head- 
quarters of the Pennsylvania State Commission. It is a 
Gothic building, built of wood, and is 98 x 55 feet. It is 
surrounded by a tasteful piazza, six feet wide, and is orna- 
mented with a central tower, flanked on each side by two 
smaller octagonal towers. The hight to the eaves is 22 feet, 
to the peak of the roof 39 feet, and to the top of the central 
tower 65 feet. The main hall is 30 x 50 feet, on the right of 
which are two rooms 20 x 20 feet each, intended for ladies' 
and gentlemen's parlors, beautifully fitted up, and having 
dressing rooms and other conveniences attached. On the 
left are two committee rooms, 20 x 27 feet. 

Our last illustration in this series shows the Women's Pa- 



surmounted by an observatory, with a cupola on the top of 
the same, making the entire hight of the building 90 feet. 
The interior of the building presents a very attractive ap- 
pearance, but four columns obstructing the view, the main 
support of the roof being furnished by trusses resting on the 
outside walls. The panels are beautifully decorated with 
allegorical groups representing Faith, Hope, Charity, Art, 
Labor, Instruction, Religion, and the Family, from designs 
by Camille Pitou, an artist who has done much towards the 
embellishment of the buildings on the Centennial grounds. 

For illustrations and descriptions of some of the buildings 
erected for the separate industries, see pages 326 and 327 of 
this issue. 

— ■•<■>»■ • 

The Solvay Soda Process. 

The ammonia-soda process of Solvay has been so greatly 
improved that the German soda ash manufacturers fear they 
will no longer be able to compete with him. Solvay is now 
on the point of erecting a factory, says a Gorman contempo- 
rary, large enough to supply the demand of all the con- 
sumers on the Rhine. 
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A microscopical Exiilbltloii. 

Mr. D. S. Holman, the Actuary of the Franklin Institute, 
recently gave a very interesting microscopical exhibition in 
Philadelphia. The method he adopted of giving ever per- 
son in the audience a good view of the image was a novel 
one. An assistant carried a white screen some 18 inches 
square to different parts of the room, and all in its immedi- 
ate vicinity had thus an i\r)ortunity to examine the details 
of the object. Mr. Holm . 1 liiis invented a number of very 
ingenious appliances for eichibitions of this kind. Perhaps 
the most noteworthy is a slide by which a small animal, like 
a salamander, may be kept alive in water, and quiet enough 
to show the circulation of its blood. The fish is laid in the 
groove of the glass slide, through which a current of water 
is kept flowing. A thin portion of the body is selected for 
examination, which, by the powerful light, is made transpa- 
rent, and this portion is firmly held by the pressure of the 
very thin sheet of glass above the fish. A lens magnifying 
about 800 diameters is used, and a small artery invis- 
ible to the naked eye is made to appear on the screen as 
large as the finger ; and the blood, which has been resolved 
into its component globules, or, as they are called, corpus- 
cles, is seen coursing along, each heart beat accelerating its 
motion. It may be remarked that the frequency of these 
beats corresponds almost exactly with those of the human 
subject. These corpuscles vary in shape with the species of 
animal, and it is upon this fact that the expert testimony in- 
troduced latterly in murder trials is based. 

In the salamader it is shaped much like a boy's torpedo or 
a pegtop. There are two varieties in all blood, the red and 
white, of which the former are much the more numerous ; 
the red appears to be inert, but the white has apparently an 
individual motion, and may be said to be endowed with a cer- 
tain kind of intelligence. These corpuscles are suspended 
in a transparent fluid which, of course, the microscope does 
not analyze. 

At a private exhibition at the Institute, Mr. Holman, by 
a lens of his table microscope magnifying 1,300 diameters, 
showed the circulation of the sap in the leaves of plants. 
What does 1,300 diameters mean? Simply that the surface 
appears 1,440,000 times as large as it really is. To furnish 
a basis for comparison, he pricked a hole in a piece of paper 
with a fine cambric needle point, and found, when put in the 
field of the microscope, that the hole was nearly four times 
as large as the field. A small portion of a leaf of the aii- 
urchiirsis altiiiastrum, a water plant, was then shown under 
the lens, and the cellular structure of the leaf was seen. 
The cells apjiear like bricks laid in a wall, about forty ap- 
pearing in the field, each overlapping its neighbor, and of 
about the same proportions as a brick. 

Within each cell were little globules, which kept up a 
ceaseless movement round about the edges of their prison, 
like little mice chasing each other around a room. In all the 
cells the movement was in the same direction and at the same 
speed. That infinitesimal point could be studied with inter- 
est and profit for hours. 

That motion is an attribute of all matter is very nicely 
shown by Mr. Holman in a slide which illustrates what 
microscoi^fsts term the dance of the atoms. Gamboge is 
pulverized and thrown into water, which is slightly colored 
by it. With a lens magnifying 3,000 diameters, the jiarticles 
are seen in a rajnd, cycloidic motion, which never ceases and 
is i^erfectly uniform, resembling very much a swarm of 
midges in the warm days of October. 

ProijreiiiN of Torpedo Improvements. 

An exi^erlmental trial of a new torpedo boat, embodying 
the most recent improvements of the Lay system, was recent- 
ly tried near the Navy Yard, Washington, D. C. The boat, 
of cigar shape, IG feet long, 19 inches in diameter, is made of 
iron. It is projielled by liquid carbonic acid, carried in a 
reservoir within the shell, the liquid being allowed to ex- 
pand into gas, which ojierates an engine and propeller. The 
boat is steered and the speed and direction of the engine gov- 
erned by electricity, the circuit being opened and closed by 
means of a cable, which is wound or unwound, as desired, 
from a reel carried in the boat : the boat's direction and mo- 
tions being governed by electric keys, located at the station 
or on the vessel whence the torpedo boat is sent out. The 
boat carries an exjilosive magazine whtch is discharged by 
electricity. 

Mr. Lay's invention is calculated to revolutionize the en- 
tire system of naval warfare, particularly that branch per- 
taining to harbor defences and jirotection of fortifications, as 
well as open combat between floating navies. So fast as 
shipbuilders have been able to construct the thickest metal- 
lic defences for naval vessels, so fast have manufacturers of 
guns been gl)le to invent projectiles that will pierce them. 
The submerged torpedo is impregnable to attack. With its 
explosion it carries far wider destruction than the most ter- 
rific storm of shot and shell, and the loss of life inevitable 
upon a close naval conflict is entirely avoided. The advan- 
tages of the movable torpedo over fixed mines and the spar 
torpedo are so apparent that it is not necessary to enumerate 
them. The torjiedo boat is calculated to be used in a most 
eflicient manner for offensive warfare. It can be used as a 
towing boat to effect an entrance to the harbor of an enemy 
or approach his fortifications, even if they are protqpted with 
fixed mines or torpedoes in the channel. To the Lay torpedo 
boat may be attached a line of floating explosive mines, con- 
nected with the operator's station, as is the torpedo itself, by 
electric cable. The torpedo boat may be despatched with 
these floating mines in tow to open the channel. The mines 
can be detached from the boat at any given point and sunk 
in position by an arrangement peculiar to their construction, 
still retaining their electric cpble connection with the opera- 



tor's station. They may be fixed at will. Mr. Lay has in- 
vented a submarine torpedo battery for harbor and coast de- 
fence. It is similar to the ship floating torpedo. 
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The Largest Cube In a Ball. 

To the Editor of the Scientific American : 

There is an error in the reply of L. S. W. to J. C. W., No. 
58, page 867, in regard to the largest cube which can be cut 
out from a ball ; this error has been pointed out by others of 
your correspondents. L. S. W.'s assertion is strangely wide 
of the mark, as the great circle of a sphere passes always 
] through its center, and the square inscribed in the same 
■ must therefore also pass through the center ; but the sides of 
I the cube are of course beyond the center, and are squares in- 
scribed in circles situated at a distance from the center, and 
consequently much smaller. 
The annexed figure makes this 
clear : the globe which may be 
circumscribed on the cube is 
here represented, and its sur- 
face passes through the eight 
angles ; and it has none of the 
surfaces for its large circle, but 
the larger circle will have for 
its diameter the diagonal, E C, 
passing from one angle to the 
diagonally opposite one, through the center, 0, of the sphere 
i and cube. This diagonal is considerably longer than the 
diagonal of one of the sides of the cube. 

\ To find the relation between the globe and inscribed cube. 

! we draw the perpendiculars, P O and I P, and the line, O T. 

Then we have P 0=P I, and E I r | E H =half the side of 

the cube, which we will call*. Further: I 0^=0 P* f 

P I' = «* + «' - 2a\ Further : H 0« - I 0'+« H« - 3«' + s' = 

i 3»' ; but H is the radius of the ball, and so, if we call this 

I r, we have r':=3 s^ and «* = i r\ or s = r V'J. If we call 

I the whole side of the square x, and the diameter d, we 

j have, for the same reason, x - d t^J ; so that, if the diameter 

is 13 inches, we have»^13f^=6'94 inches, and the volume 

of the cube 5761^ J - 338 95, considerably less than that found 

by L. S. W. in applying his erroneous proposition. 

I New York city. P. H. V.^nder Weyde. 

I ■•^•i-^- - - - 

lilqulds under Atmospheric Pressure. 

lo the Editor of the Scientific American : 
The accompanying engraving shows a very simple and 

j cheaply constructed apparatus for illustrating the flow of li- 
quids under atmospheric pressure, which might be called an 

I interrupted siphon. It consists of a long glass tube. A, pass- 

' ing through a cork fitted in the neck of an open-mouthed 
bell glass, or a bottle with the bottom cut off, B, and a large 

; test tube. Any stand will do as a support. B is filled with 




water to the upjier opening of A. The opening, 0, is closed 
with the index finger of the left hand, and the test tube, 
previously let down over the tube. A, is gently raised. The 

I elasticity of the air confined in A is diminished, and the nor- 

j mal pressure upon the surface of the water, in B, forces the 
water up in the test tube and into A. So soon as the column 
of water in A is greater than the depth of water in B, the 

; finger may be removed from C, and the vessel, B, is emptied. 

j Of course, if C is already under the surface of the water 
previously placed in D, it ie not necessary to apply the finger 
to C. By holding the test tube quite high, a small quantity 
of air may be kept in the top of the test tube, and thus the 
difference of atmospheric pressure is very prettily shown. 
Baltimore City College, Md. C. 



Corn Sugar. 

The Davenport (Iowa) Gazette claims for that city the first 
manufactory of pure glucose in this country. The demand 
for the article by confectioners alone, in the United States, 
is immense. The sources of supply heretofore have been 
France and Germany, where glucose is niade from potatoes. 
Here it is the product of corn wholly. It is as pleasing to the 
taste as honey. The production of grape sugar and glucose 
opens a new department for Iowa corn. The capacity of the 
works at Davenport is 500 bushels per day. This branch of 
manufacture bids fair to become of immense importance to 
the State and country 



Preserrlng 'Wet Plates. 

At a recent meeting of the Belgian Photographic Society, 
a paper was read by M. Watrigant, who was of opinion that 
none of the dry plate processes in vogue at the present day 
were capable of giving pictures equal to those from wet 
plates. M. Watrigant proposed a method for maintaining 
the moist film in a wet condition for many hours, so that it 
would be possible, for tourists and others occupied in photo- 
graphy, to employ wet plates without having the trouble of 
carrying about with them a lot of solutions necessary under 
ordinary circumstances. 

M. Watrigant's plan is to take the plate as it comes from 
the dipping bath, and to put round its margin an India rub 
ber ring, in such a way that the rubber laps over on each 
side. Upon this sensitized plate he now places a second one, 
similarly prepared, the two collodion films towards each 
other. The two are tightly fastened together in any way 
that might suggest itself, by string or some other means, 
and then one is in possession of a couple of prepared films 
sealed hermetically. No injury can arise from the two 
plates pressing against one another, as the rubber ring forms 
a suitable buffer. M. Watrigant says that plates may be 
kept in a moist condition in this state for a period of forty- 
eight hours. 

If it is considered undesirable to have a dark tent in 
which to separate the films before exposure, then M. Watri- 
gant suggests that only the sensitive film should be sealed 
in like manner against an ordinary glass plate, and then an 
exposure may be made in the camera without inconvenience, 
due regard being paid to the thickness of the plates in the 
dark slide. The result in this case is not, however, so good 
as that secured when two prepared films are fastened togeth- 
er. ; 

The landscape photographer, by adopting the Watrigant 
method, may spare himself the trouble of carrying collodion, 
silver bath, developer, and other solutions, and this is the 
object which the authordesired to obtain. 
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Zuccato's Papyrograph. 

This is a useful invention for the speedy reproduction of 
circulars, price lists, diagrams, maps, examination papers, 
music, etc., upon any description of dry and unprepared pa- 
per. The writing or drawing to be multiplied must be exe- 
cuted with a steel pen, by means of special ink, upon a sheet 
of prepared waterproof paper. The ink passes through the 
fibers of the paper without injuring them, and attacks or 
corrodes the waterproofing beneath. The corroded parts 
are then removed by placing the waterproof paper upon a 
piece of thoroughly wet calico. The moisture from this dis- 
solves the corroded lines, ascends through them to the sur- 
face of the paper, and, loosening the ink, enables it to be en- 
tirely removed by blotting paper. The result is a porous 
paper stencil, held together by its fibers, which presents in 
facsimile the delineations that have been made upon it with 
the ink. The stencil is then lightly painted upon the writ- 
ten side with papyrographic color. It is next placed upon a 
pad of velvet, painted side downwards, and, upon being 
pressed, color is forced through the lines of the matrix and 
brought in contact with the paper employed for printing, 
upon which is formed a perfect facsimile of the writing. A 
like result is attained, without repeating any of the before 
mentioned operations, as often as a new sheet of paper is laid 
upon the stencil and submitted to light pressure by means 
of a copying press. A proof impression can be taken in a 
few minutes, and afterwards quickly multiplied. It is said 
that 500 copies can be produced from one sheet of the spe- 
cially prepared paper at an infinitesimal cost. 

^ <♦> » 

Photo Plates under the microscope. 

M. Jules Girard, who has published several valuable 
works upon the application of photography to the micro- 
scope, has just communicated to the Academy of Sciences 
the results of his interesting researches upon the transform- 
ation of collodion in photographic operations. A micro 
scopic examination of collodion permits one to discover the 
texture of the film, and to follow the reactions which take 
place in the production of the luminous impression. When 
of good quality, the collodion plate is translucid and color- 
less in the event in the collodion being perfectly dissolved ; 
but its composition, age, and the actions which constitute 
sensitizing change its texture. The photo-micrographs 
which M. Girard presents to the Academy, representing en 
largements to 50 diameters, demonstrated several phenome- 
na. Old collodion which gives very fine images, but the ra- 
pidity of which leaves much to be desired, is shown to con- 
tain liquid bubbles holding unchanged ether. If the collo- 
dion contains alcohol, it has the appearance of a cellular tis- 
sue; and if there is much water in the collodion, the fibers of 
cotton become apparent in the form of flocculent matter. 
Collodion which is too thick gives intensity, but is not rapid; 
it has the appearance of an undulated cellulo-vascular tis- 
sue. The irregularity of the film militates against the 
clearness of the image. Two indications or proofs are at 
hand of the time during which the action of sensitizing in 
the nitrate of silver bath is still incomplete, and of the 
moment when the operation has terminated. In the first 
case, the greasy marks, which are an indication of the sensi- 
tizing being still incomplete, are full of streaks and groups 
of crystals, some in the form of needles and some amor- 
phous. It seems as if the crystals of iodide of silver, which 
were in course of formation, have been arrested in the midst 
of their development. 

In the second case, when the operation of sensitizing is 
complete, the texture of the film is homogeneous and com- 
pact. It is covered with a uniform network, rendered the 
more evident by those portions which are free from crystals 
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The greater part of the photographic action necessary to I 
obtain an image is due to the successive transformation of 
the crystallographic system, the reaction of the iodide of 
silver being the most perceptible of all. The result is that 
an examination of the plate at different stages of the opera- 
tion under a microscope of moderate power permits the 
operator to judge of the success or otherwise of the process 

he is employing. 

i» <»» » 

FBACTICAL MECHANISM. 



BY JOSHUA ROSE. 



Second Series— Number III. 



PATTERN MAKING. 

In using a jack plane, we commence each stroke by exert- 
ting a pressure mostly on the fore part of the plane, com- 
mencing at the end and towards the edge of the board, and 
taking off a shaving as long as the arms can conveniently 
reach. If the board is longer than can be reached without 
moving, we pass across the board, planing it all across at one 
standing; then we step sufficiently forward, and carry the 
planing forward, repeating this until the jack planing is 
completed. To try the level of the board, the edge or cor- 
ner of the plane may be employed; and if the plane is moved 
back and forth on the corner or edge, it will indent and so 
point out the high places. 

The fore plane (or truing plane, as it is sometimes called) 
is made large, so as to cover more surface, and therefore to 
cut more truly. It is ground and set in the same manner as 
the jack plane, with the exception that the corners of the 
iron or blade, for about one eighth inch only, should be 
ground to a very little below the level of the rest of the cut- 
ting edge, the latter beingmade perfectly straight (or as near 
so as practically attainable) and square with the edge of the 
iron. If the end edge of the cover is made square with the 
side edge, and the iron is ground with the cover on, the 
latter will form a guide whereby to grind the iron edge true 
and square; but in such case the cover should be set back so 
that there will be no danger of the grindstone touching it. 
The oilstoning should be performed in the manner described 
for the jack plane, bearing in mind that the object to be 
aimed at is to be able to take as broad and fine a shaving as 
possible without the corners of the plane iron digging into 
the work. The plane iron should be so set that its cutting 
edge can only just be seen projecting evenly through the 
stock. In using the fore or truing plane, it is usual, on the 
back stroke, to twist the body of the plane so that it will 
slide along the board on its edge, there being no contact be- 
tween the cutting edge of the plane iron and the face of tlie 
board, which is done to preserve the cutting edge of the 
plane iron from abrasion by the wood: as it is obvious that 
such abrasion would be much more destructive to the edge than 
the cutting duty performed during the front stroke would be, 
because the strain during the latter tends mainly to compress 
tlie metal, but, during the former, the whole action tends to 
abrade the cutting edge. The face of the fore plane must be 
kept perfectly flat on the underside, which should be square 
with the sides of the plane. If the under side be hollow, 
the plane iron edge will have to protrude further through 
the plane face to compensate for the hollowness of the lat- 
ter; and in that case it will be impossible to take fine sha- 
vings off thin stuff, because the blade or iron will protrude 
too much, and as a consequence there will be an unnecessa- 
ry amount of labor incurred in setting and resetting the plane 
iron. The reason that the under surface should be square, 
that is to say, at a right angle to the sides of the body of the 
plane, is because the plane is sometimes used on its side on 
a shooting board. 

When the under surface of the plane is worn out of true, 
let the iron be wedged in the plane mouth, but let the cut- 
ting edge of the iron be well below the surface of the plane 
stock. Then, with another fore plane, freshly sharpened 
and set very fine, true up the surface, and be sure the sur- 
face does not wind, which may be ascertained by the appli- 
cation of a pair of winding strips, the manner of applying 
which will be explained hereafter. If the mouth of a fore 
plane wears too wide, as it is apt in time to do, short little 
shavings, tightly curled up, will fall half in and half out of 
the mouth, and prevent the iron from cutting, and will cause 
it to leave scores in the work, entailing a great loss of time, 
in removing them at every few strokes. The smoothing 
plane is used for smoothing rather than truing work, and is 
made shorter than the truing plane so as to be handier in 
using. It is sometimes impracticable to make a surface as 
smooth as desirable with a truing plane, because of the direc- 
tion of the grain of the wood. Thus, in Fig. 7, let E repre- 
sent a piece of stuff requiring to be planed on the upper sur- 



and then from A to C, cutting i n the direction o f the ar- 
row, G. Thus the cutting will be at all times performed 
in the direction tending to smooth down and not rough 
I up the grain of the wood. That this method of pla- 
ning is necessary is demonstrated in planing across the end 
grain of wood, for which purpose the smoothing plane is al- 
most indispensable, and in which operation it is necessary to 
use it, on small surfaces, with a side as well as with a for- 
ward sweep, thus producing a curved motion, the most de- 
sirable direction of which is determined by the direction of 
the grain of the wood. 

Fig. 8 represents an ordinary compass plane, which is a 
necessary and very useful tool for planing the surfaces of 



mis. 




fa"e, and let us plane it, cutting in the direction of the arrow, 
D; it is evident that the edge of the plane iron, when cut- 
ting the surface from B to A, will strike against the edge or 
end of the grain of the wood, tending to rough it up: where- 
as, while passing from A to C, the tendency of the pressure 
of the iron edge would be to smooth the grain of the wood 
downwards, the difference between the two tendencies being 
sufficient to make it necessary in many cases to use a smooth- 
ing plane cutting in both directions, as shown in Fig. 7, first 
from A to B, cutting in the direction of the arrow, F, 




ever, very seldom used, but is especially useful in planing 

hard wood cogs fitted to iron wheels, 

or the teeth of wheel patterns or 

other similar work. For ordinary 

use, it is sufficient to have two, a 

f and a IJ inch, as represented in 

Figs. 11 and 12, and two or three 

having a flat sole for flat bottom 

grooves. Small thumb rabbet planes, 

having an iron stock, with the blade 

near the front end, are now supplied, 

and are very useful for cutting out 

half checks that are not cut right 

across the stuff. 

Fig. 14 is an end, and Fig. 15 a 
side, view of a core box plane, suita- 
ble for planing semicircular grooves . 
out of the solid. The principle of its 
construction and use is that the angle 
in a semicircle is a right angle. Suppose, for example, that 
Fig. 16 represents a piece of wood having a semicircular 
groove in it, and we mark off on the groove the points, a,b, c, 
d,e, and strike from each of these aline directt o each corner 



hollow sweeps. This tool is sometimes made adjustable by 
means of a piece dovetailed in the front end of the plane, as 
shown in Fig. 9, at A; which, by being lowered, alters the 
sweep and finally converts it from a convex to a"concave. 
There is now, however, in the market' a compass plane, the 
body of which is made of malleable iron with a sole made of 




a blade of spring steel, which, by the operation of two screws, 
can be set to any curvature, either concave or convex, with- 
in the capacity of the instrument. 

Another very useful species of plane is the router, shown 
in Fig. 10, which represents one of these planes in opera- 
tion, A being the router, and B the work. The use of this 
tool is to plane out recesses(exactly to any given depth) such 
as are required to receive rapping plates. The wood in the 
plane stock is cut away just over the edge of the iron, to 
give clearance for the shavings, and so that the cutter may 
be seen at work. 
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Rabbet planes are narrow planes having the sole or side of 
. conformation to suit the work. Fig. 11 represents a rab. 






of the groove. We shall thus find that the two lines struck 
will be at a right angle to each other, the two lines, A A, 
meeting at the point, a, being at a right angle. The two 
side faces, C C, of the plane in Fig. 14 are made to stand at 
a right angle to each other; and while the plane is in posi- 
tion (as shown in Fig. 14) to bear against the corners of the 
core box, a semicircle (the apex of the plane, D, in Fig. 14) 




bet plane to suit a round edge. Fig. 12 a similar plane for a 
groove, and Fig. 13 a side rabbet plane. The latter is, how- 



must be in the semicircle, and will only cut away the wood 
in the form of the circle, no matter in what position the 
plane stands, so long as its sides touch the corners of the se- 
micircle. This being the case, the first operation in using 
this plane is to cut out the required semicircle to the necessa- 
ry width, which may be done with a rabbet plane. The core 
box plane may thus be employed to cut out the semicircle, 
commencing at each of the corners and planing on each side 
down to the center of the depth of the semicircle. As this 
plane is intended to finish the work, it is desirable to cut 




away as much of the stuff as possible before employing it, 
the work appearing as shown in Fig. 17. These planes have 
one disadvantage. They are apt to abrade the corners of the 
work; hence great care should be exercised in their use, and 
care must also be taken that the extreme point of the plane 
iron stands just at the apex of the angle of the body of 
the plane; for if it be in advance or not up to it, the work 
will not be semicircular. 

Trademark Decision. 

In a recent application for trademark registration for the 
use of the words " Star Oil," the Commissioner of Patents 
refused registration, because a prior registration had been 
obtained, by other parties, for the use of the figure of a star 
in connection with the word oil, thus : "*Oil." The Com- 
missioner held that, in cases where parties used a brand con- 
taining the figure of an object, the mere substitution, by a 
new applicant, of the name word of that figure, would no ten- 
title such applicant to registration. 
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THE CENTENITIAL BUILDINGS— THE IKSUSTBIAL 
PAVILIONS. 

In this division of the numerous structures (some 150 feet 
in all), the Photographic Hall claims our first attention. It 
covers a space of 258 feet long x 107 wide, its length laying 
east to west. The interior is fitted up with screens for the 
exhibition of photographs ; these are 28 in number, and 4 of 
them are 19 feet long, and 24 are 24 feet long each. Both 
sides of the screens are valuable as exhibiting space; and al- 
lowing 10 feet square to each exhibitor, 1513 exhibitors can 
be accommodated on the screens alone. The halls of the 
building will accommodate 532 exhibitors, giving them also 
10 feet square each, with some T-shaped screens in addi- 
tion, giving 730 
square feet, a total 
of 19,080 square 
feet being thus ap- 
propriated. 

The screens 
stand 16 feet a- 
part, and in some 
cases floor space 
can be gained for 
exhibits between 
them; and floor 
space will be had 
for the same use 
all along the mid- 
dle avenue be- 
tween the ends of 
the screens. The 
T-shaped termina- 
tion of the screens 
towards the mid- 
dle avenue is a- 
vailable for pic- 
tures, and will be 
about 2^ feet wide. 
These ends of the 
screens, being cov- 
ered with pictures, 
will greatly im- 
prove the effect in 
viewing the mid- 
dle avenue along 
its entire length, 
as in sharp per- 
spective it has the 
appearance nearly 
of a continuous 
wall of pictures. 

The main purpose of it, however, is to stiffen and strengthen 
the screens. 

It will be seen from this that there will be an exhibition 
of photography here such as the world never saw, if there 
is more enterprise shown in filling the space allotted than 
there is in subscribing for the stock to build it. In this 
matter we must do our best, or our friends will beat us. Dr. 
Vogel says that there will be a very elegant and interesting 
collection sent from Germany. It left Berlin in February 
last, we believe. Dr. Horning, editor of the Photo. Archiv., 
in Vienna, writes that a fine collection is coming from his 
city. He says : " I hope to be able, according to the invita- 
tion of our American co-workers, to excite an animated par- 
ticipation of our photographers, and I shall be glad if I can 
succeed, to enable 
me to show you my 
esteem for the ex- 
traordinary exer- 
tions you have 
made in the inter- 
est of our art." 

M . Adol p h 
Braun,the renown- 
ed carbon art 
printer and pub- 
lisher, has applied 
for 265 square feet 
of space, and pro- 
mises to make a fa- 
mous exhibit. Ma- 
ny French, Eng- 
lish, and other fo- 
reign exhibitors 
will join in the 
display. 

The Carriage 
Builders' Pavilion, 
next illustrated, 
will afford a most 
interesting show. 
The exhibits will 
consist entirely of 
pleasure carriages; 
and the light-run- 
ning vehicles for 
which this country 
is famous will sus- 
tain our reputation in this branch of industry. The po- 
sition of the building is north of the Main Building and west 
of the Art Gallery, on the main avenue leading from the Art 
Gallery to Machinery Hall, Government and other buildings. 
It is also near Belmont Avenue, the principal drive through 
the grounds. 

The building is 346 feet long, 281 feet wide, in shape a 
parallelogram. The material used in its construction is 



wood, sheathed with corrugated iron. The building i s one 
story high, with hipped roof, having five skylights running 
the full length of the building. From the floor to the top of 
roof is 36 feet ; to main plate, 24 feet. Four principal en- 
trances allow of the easy ingress or egress to and from the 
building. Besides the skylight, the building has large win- 
dows, 14 feet in hight on the side. Offices are placed at each 
entrance of the building, affording accommodation to the 
many visitors. The south half of the building is allotted for 
the carriage trade ; the other half to palace cars and stoves. 

The amount of square feet allotted to foreign countries is 
as follows : Great Britain, 4,500 ; Germany, 210 ; Italy, 224 ; 
Canada, 2,700. There will be about 75 exhibitors of car- 



THE PHOTOOBAFHIG HALL. 

riages from France who will probably exhibit in the United 
States. 

Our next engraving shows the building erected by the 
United States Brewers' Association, in which is made a grand 
display of all the materials and processes employed in the 
brewing of beer, which will be exhibited in full operation. 
For this purpose the large and elegant building represented 
is erected by the Association, at an expense of $70,000. The 
building is 300 feet in length and 100 feet wide, and presents 
a very ornamental appearance. The brewers claim that the 
industry in which they are engaged is hampered and imper- 
iled by the popular prejudice which exists against the use of 
distilled liquors. Fermented refreshments like beer, they 
allege, ought not to be classed with the intoxicating distilled 




THE CARRIAGE EXHIBITION BUILDING. 

liquors which are productive of such widespread wretched- 
ness. The use of beer they claim to be highly beneficial to 
mankind, and they intend to prove this by a national exhibit 
of the most extensive character. Their object is not to in- 
duce a man to drink more beer, but to encourage more men 
to drink beer. 

Next on our list of illustrations is the newspaper building, 
which will contain nothing but an exhibition of newspapers. 



The structure occupies a conspicuous position near the min- 
iature lake, on a line between the United States Government 
Building and Machinery Hall. 

The plan of exhibition is an alphabetical arrangement of 
the partial files of each newspaper or periodical in such a 
manner as will make them instantly accessible : the space 
devoted to each bearing a label with the name of the publi- 
cation printed thereon, and further designated by a number, 
by means of which a stranger, upon reference to his cata- 
logue, will be able at once to approach the section of the 
building where the particular journal which he desires to 
examine or refer to may be found. The cases containing 
these files will form alcoves similar to those in public libra- 
ries for the ar- 
rangement of 
books ; and these 
alcoves form long 
tiers, one on each 
side of the build- 
ing throughout its 
entire length, a 
portion of the 
space between be- 
ing reserved for 
the accommoda- 
tion of attendants, 
leaving a passage 
way for the public 
18 feet in width, 
extending from 
one end of the 
structure to the 
other. The second 
story, approached 
by four flights of 
stairs, is devoted 
to reading rooms 
for the accommo- 
dation more espe- 
cially of newspa- 
per men, and will 
be supplied with 
conveniences for 
c o r r e s pondents. 
Mr. George P. Ho- 
well, of New York, 
has assumed the 
management of the 
enterprise, and 
with him will rest 
the responsibility 
of making it what it should be. 

Our last engraving represents the building erected by sub- 
scriptions from members of the shoe and leather trades, for 
the accommodation of the industries in which they are espe- 
cially interested. There is probably no branch of industry 
in which labor-saving machinery has been carried to greater 
perfection than in the boot and shoe trade, and this part 
alone will constitute one of the principal features of the ex- 
hibition. Here will be seen machinery for the performance 
of almost every conceivable operation in the trade, from mills 
for grinding the bark with which the skins are tanned, with 
currying, hairing, graining, splitting, pebbling, polishing, 
buffing, and coloring leather, up to the intricate and inge- 
nious machines employed in the cutting, sewing, pegging, 

forming, and fin- 
ishing all varieties 
of boots and shoes; 
and their name is 
legion. There will 
be machines which 
make pegs, and 
secure the soles 
upon the boots and 
shoes, by means of 
them,in one opera- 
tion ; and others 
which make kinds 
of screws of brass 
wire, and insert 
them in the shoe 
or boot for the 
same purpose. 
This building is 
256 feet long by 
160 feet wide ; the 
roof is supported 
by columns 16 feet 
apart, the central 
section being a 
curve 80 feet wide, 
of the Howe truss 
pattern, over which 
is a louvre ventila- 
tor 26 feet wide, 
running the length 
of the building, 60 
feet above the 
ground. The pavilions are 20 and 30 feet high The ground 
floor of the building is divided as follows : An aisle 15 feet 
wide and 300 feet long runs through the center, and on ei- 
ther side is one 10 feet wide, parallel with the center aisles. 
Across the center of the building is a passage way 10 feet 
wide, at one end of which is a doorway leading to Machinery 
Hall on the north. The east and west sections of the ground 
floor have aisles 14 feet wide. There are eight main exhi 
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bition spaces for exhibits 
(bounded by the aisles) 20 
feet in width and 117 feet 
in length, and four exhi- 
bition spaces of 20 feet in 
width by 114 in length. 

These illustrations and 
descriptions show clearly 
the various styles which 
have been chosen for the 
buildings, the selection 
being governed by circum- 
stances. Altogether, a 
lavish provision of space 
has been made, and there 
will be no just reason for 
complaint of want of room. 
We are glad to know that 
the exhibits which have 
arrived and are arriving 
from all parts of the world 
will justify the managers 
in providing such exten- 
sive and costly accommo- 
dation ; and we anticipate 
an exposition which shall 
redound to the credit of 
the United States. 



Sunday at the Cen- 
tennial. 

It has at last, after much 
discussion, been decided that the Exposition shall remain 
closed on Sundays, the Centennial commission voting in the 
ratio of three to one against adopting the minority report 
to the contrary.. All the buildings and grounds will be 
closed to the public on the Sabbath. 

We think the decision of the commission 
is the one which will please the majority of 
our people best. The strong argument a- 
gainst closing lay, first, in the fact that Sun- 
day is the only opportunity afforded to work- 
ing men to visit the Exposition by day- 
light ; and second, that many citizens and fo- 
reign visitors do not observe the Christian 
sabbath, and hence should not be debarred 
entrance on a day which, to them, is no differ- 
ent from any other in the week. While there 
is considerable reason in these views, they 
manifestly should not prevail when the Ex- 
position is regarded in the light of a national 
undertaking. The workmen who would be 
benefited are only those who reside within 
short distances of the Centennial, a very 
small majority compared with the entire 
working class. In this country, moreover, 
we live under the rule of the majority, and 
the sabbath of that majority is the Christian 
sabbath, a day which our ancestors of one 
hundred years ago venerated and reverently 
observed. 

Moreover, foreigners will come here to study us and 
our institutions as they are, and one of those institutions is 
certainly the sabbath as a day devoted to rest and religious 



grounds, and the interfer- 
ence with the quiet enjoy- 
ment of the day of rest by 
those residing in Philadel- 
phia and its suburbs, which 
need not here be reviewed. 
As we said in the begin- 
ning, the decision will be 
acceptable to the greatest 
number of our people. 



THE BREWERS' BTTILDINO. 

duties. Hence, the question after all reduces itself to whe- 
ther a small minority of one class of the population, plus 
a still smaller proportionate minority of the entire religious 
community, are to be accommodated in opposition to a pub- 




THE NEWSPAPER BUILDING. 

lie sentiment which overwhelmingly prevails. 

There are various other considerations, notably the en- 
forcement of extra work among the employees on the 



Centennial Relics. 

Every year, it is said, the 
battlefield of Waterloo is 
carefully planted with bat- 
tered bullets, odds and 
ends of accoutrements, and 
other rubbish, which in the 
following year are dug up 
and sold to credulous tour- 
ists, as relics of the con- 
flict, by the enterprising 
natives. Not long ago the 
German government was 
ruthlessly victimized by 
some ingenious Arabs who 
manufactured and sold as 
real some spurious speci- 
mens of rare and ancient 
pottery. Almost any one, 
indeed, who has traveled 
through Europe can add 
scores of instances of like deceptions being practised which 
probably have come under his notice ; so that at the present 
time, antiques in Naples, coins in Rome, pipes and pottery 
in the East, and the thousand bits of bric-a-brac that travel- 
ers delight in gathering are either the handi- 
work of the present inhabitants of the his- 
toric localities, or, far more likely, have their 
origin in Birmingham, England, that world's 
supply shop for all heterogeneous articles, 
from big Japanese idols down to pins. 

We did cherish the idea that the relic- 
manufacturing industry had not traversed 
the Atlantic ; and although we might secretly 
laugh at the friend who proudly exhibits 
Waterloo bullets and Boman oboli, we were 
fain to accept as genuine flint lock muskets 
which have been through the Revolution, or 
the moth-eaten old uniform kept in the gar- 
ret since the days of 1812, and now brought 
out for exhibition in this Centennial season. 
But this era of confidence has passed. We 
now point the finger of scorn at the musket, 
and express doubts as to whether the uni- 
form is not one on which army officials have 
been testing the much-vexed moth patent. 
We might have continued in our innocence, 
despite the fact that General Washington's 
headquarters have sprung up over the land 
like mushrooms, necessitating the supposi- 
tion that the hero must have been endowed with ubiquity, or 
else have spent his existence in traveling from one to the 
other ; but when we regard the number of his favorite and 





THE SHOE AND LEATHER BITILDINQ. 
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only chairs, at least one of which is now deemed indis- ' see the sculpture as an auxiliary of architecture. The sta- i Xrombes. 

pensable to every well regulated furniture store, and the ; tues are not free, but attached to the walls. The artists | A good deal of attention has of late been given by meteor- 
quantities of abnormally written documents attributed to seem also controlled by the principle that their work should [ ologists to the whirling atmospheric movements denonii- 
tlie Father of his Country which photography reproduces adapt itself to the material of which it is made, in other I nated trombes. That these trombes are of electrical origin 
in uncounted and genuine originals, our credulity gives j words, that a stone statue should be stony. Lastly, their has been suspected from the very beginning of electrical 
way, and we warn our readers against Centennial relics, sculpture, like all art, reflects the spirit of the people. The science, and in last century experiments were made by way 
During the past winter, we have seen certainly thirty quilt- [ great characteristic of the Egyptian people was their senti- of imitating them on a small scale. Between two metallic 
ed petticoats which fair wearers assured us belonged to 1 ment of eternity. All their works show its imprint, either plates, the upper of which was electrified, while the lower 
Martha Washington, and this is in only one city. How I by their colossal nature or by other attempts at conferring was connected to earth, various easily movable substances 
many such garments Philadelphia possesses, we cannot di- j durability. We notice it in the pyramids,the tombs of their were brought. Water was raised in form of a cone ; bran 
vine. All along Broadway, conscienceless small boys are kings, in the embalming of mummies, and in their statuary, was lifted so as to form a pillar, than scattered in a whirl, 
vending musty, yellow, and ragged newspapers ; and not a ; Here everything is of a fixed type, from which the indi- i In such experiments, however, the phenomenon can only be 
single anniversary of any revolutionary battle can occur but i vidual artist may not vary. Hence we find, in all Egyptian observed momentarily ; the cone or column, if indeed pro- 
that cop'es of the particular ancient paper containing the statues, the same monotonous expression, the same conven- duced, immediately disappears through the scattering of its 
account of the conflict are sold in New York, in editions so : tional breadth of shoulder, the same head dress. A statue component particles. 

from Cyprus, which exhibits the above characteristics, is In a recent communication to the Berlin Academy, M. 
consequently pronounced Egyptian. Its date would there- Holtz has described an apparatus by which this interesting 
fore be between B. C. 1440 and the end of the twelfth cen- phenomenon can be produced with greater certainty, and 
tury B. C. , the period of Egyptian ascendency in Cyprus. 1 observed for any length of time. The arrangement consists 
We next find Cyprus as a part of the great Assyrian em- i of a cylindrical glass vessel about 8 inches high, inches 



large that the long since dead publishers would have deemed 
their fortunes secure had their original publications 
achieved one half the circulation. Lafayette buttons are ap- 
pearing by the gross ; and as for Franklin's canes, their 
name is legion. There is a strong and growing desire for 
these things, which bids fair to establish a new and patriot- 
ic industry devoted to their manufacture 



TH£ DI CESNOLA COLLECTION. 



LECTURE DELIVERED AT THE 8TEVEN9 INSTITUTE OF TECHNOLOGY, BY WM. 
HENRY GOODYEAR, E8Q., OF NEW YORK. 



' Westward the star of empire takes its course " h; 
always been a fundamental truth with regard to the progress 



pire,and the sculpture of that period may be expected to ex- | wide, and ^^ or ^ inch thickness of side. It has a perfora- 
; hibit Assyrian peculiarities. What these are appears in a re- j tion in the middle of the bottom ; this is filled with tinfoil, 
presentation of the winged bulls of Nineveh, taken from the ; and closed on both sides (above and below) with two large 
Assyrian Court in the Crystal Palace, London. In the Assy- plates of tinfoil. In the middle of the glass vessel hangs a 
rian empire, where mind was held in as much esteem as I hollow, flat-pressed, metallic ball, ^ inch in thickness, and 4 
I force, we find curious combinations of human and animal , inches in diameter. The suspending piece consists of two 
figures, made still more subservient to architecture than the metallic tubes, one movable in the other ; the upper one is 
Egyptian ; for they are all in relief. There are no free connected with the conductor of an electric machine, 
figures. The Assyrian statues found at Cyprus are all dis- If now various easily movable substances, pulvervulent. 



of civilization ; and although at the present day the troops of tinguished by their helmets, their beards, and the peculiar and not very good conductors, be introduced into the vessel — 



the Czar steadily pursue their march eastward, all our mod- 
ern nations owe their being and development to a steady 
movement in the opposite direction. Our ancestors lived in 
the mountains of Hindostan and called themselves the Ar- 
yans ; and when they started out upon their migrations west- 
ward and settled in Europe, they became in time Greeks, 



simple drapery. | so much of them as will be suflicient to cover the inner plate 

When Nebuchadnezzar destroyed Tyre, in 571 B. C, he of tinfoil ^ to ^ inch — then, as soon as the machine is put 
crippled the power of the Phoenicians in Cyprus as else- into action, and the second conductor connected to earth, the 
where, and gave the U reeks a chance to gain a firm foothold substances are thrown into violent motion between the two 
on the island. With their increasing influence, the art of opposite electric surfaces. With sand, however, or similar 
the Greeks began to flourish. There is a fine specimen of it materials, no determinate cone or column formation is dis- 



West 14tli street. New York. 

(ieneral Louis Palma di Cesnola, an Italian by birth, but 
an American citizen, who fought in our civil war, was ap- 
pointed Consul to Cyprus in 1805 by the American govern- 
ment. Cyprus is one of the largest islands of the Meditter- 



— especially turpentine or olive oil — and gave the lower elec- 
trode a pointed form by adding a column of wood, this sub- 
stance being taken to avoid the passing of sparks. The ves- 
sel was filled with liquid up to ^ inch above the point, and 
the interval between the metallic disk and the liquid was 
regulated according to the tension of the electricity. 

" If we now bring the machine into action," says M. Holtz, 
" we observe, first, at the surface of the liquid a slight curl- 
ing, and presently it tends to rise up the sides of the vessel 
in a peculiar vibratory motion. Very soon there is a stronger 



Romans, Hermans, Celts, Slavonians : all of whom belong to which is easily recognized to be a statue of Hercules by the tinguishable. But with substances of better conduction and 
the same great family, to which the name of Indo-European ; knotted club and the lion's skin. The head of the lion forms , coarser structure, such as bran or sawdust, there are Con- 
or Indo-Germanic has been given. We know the fact of t^^ head dress of the statue. The teeth and upper jaw form jstantly formed, through the deposition of new portions, large 
their kinship by the similarity of their languages as revealed ^ kind of crown on its forehead,and the lower jaw is divided ' cones and perfect columns, from which, however, the stormy, 
by comparative philology. Take a single example : Mother : into two parts, one over each cheek. The face resembles whirling, and progressive motion is absent, 
in Sanscrit is mdtdr, in Persian mdder, in Greek 1/7 r^/p in tii*'* of the native Cypriote type of the present day, and leads ; M. Holz obtained a phenomenon much more similar to 
Latin mater, in Celtic mathair, in Slavic matka, in Swedish ■ "s to conclude that its sculptor was a Cypriote. This statue the natural trombes when he used a liquid instead of powder 
and Danish moder, in German mutter, in Dutch miider, in i^ <*ne of the most valuable of the collection, and would bring 
Anglo-Saxon moder. If such then are the ties which con- [ about ten thousand dollars. 

nect us with the ancient world, the study of its civilization ; The next period in the history of Cyprus is again one of 
proceeds from higher motives than mere curiosity; it is the ! Egyptian ascendency; and the statues of this time, although 
study of our own first beginnings. j still Assyrian, show the influence of Egyptian art. One speci- 

The subject of the present lecture is the development of I men exhibits the Assyrian helmet, beard, and drapery, but 
art, as illustrated by the Di Cesnola (pronounced Vhessnola) \ "^Iso the conventional breadth of shoulder peculiar to the 
collection in the Metropolitan Museum of Art at No. 128 Egyptian statues. 

After this the faces and drapery of the statues become 
more and more Grecian. In one figure the high priest of 

Venus, holding In his hand the dove sacred to the goddess undulation, and a middle cone is formed, which gradually 
and a patera or cup for libations, exhibits the peculiar zigzag increases ; and so long as it does not reach the metallic body, 
I character of Greek drapery. Originally they first carved it flies off in minute dancing droplets. If, on the other 
ranean Sea ; it is situated near the Syrian coast and belongs their statues in wood,and then dressed them up. The angu- hand, the cone has become a column, the liquid moves from 
to Turkey. Owing to its poUtion, it is a convenient point ' 'ar nature which their first crude attempts had was after- the middle of the metallic surface to the border, and there 
for the representatives of the European powers to keep watch I wards copied in stone and became consecrated by usage. : falls down at several parts in the form of thinner columns, 
on each other's movements with regard to the Eastern ques- Observe the Assyrian helmet and beard and the Cypriote type which, differently from the middle one, have their large bases 
tion. Although the whole island contains less thanonehun- I f^ f**'^- It is a curious and instructive fact that all these ; above. Often, too, the rising stream parts into several of 
dred and fifty thousand inhabitants,there were then as many varieties of statues were found together in the same temple; similar form, each of which follows its own path towards 
as seventeen consuls on it,whose whole business was to bully \ ^•'i' it shows us the gradual development of Greek art from ; the middle part of the disk, and thence toward the edge, 
each other and act as spies for their governments. Di Ces- Eastern art. One specimen is the most perfect example of ; where, again, it branches into several descending streams, 
nola, whose government was not involved in the Eastern f^reek art in the collection; and it is not forty years removed The liquid also frequently arises simultaneously at various 
question, perceived the importance by reason of its lying di ' from the date of the finest specimens of sculpture Greece | parts, so that, sometimes, reckoning the downward streams, 
rectly in the r„.ite of ancient civilizations, and proved him- I^as ever produced. The statue of the Discus Thrower shows one may count more than twenty distinct columns ; and all 
self the only s. nsible consul on the island ; for he commenced ; indeed a giant step in advance ; but it was very long before : these columns are in constantly progressive and whirling 
to dig. the development was reached. For five hundred years the motion." 

The importance of the objects he exhumed soon attracted Greeks were, like ourselves, too busy making money to have ■ M. Holtz calls attention to the circumstance that, in the 



the attention of archaeologists ; and in 1869, when the lee- ' "ny art of their own. When we, in our brown stone fronts, 
turer was on the island, with an agent of the Berlin museum, etc.,imitatesomeof the least desirable features of ancient art, 
he witnessed the sale of everything that had been brought and thus expose ourselves to criticism, we may point to the 



to light up to that time. But Di Cesnola continued his ex- 
cavations after that; and in the winter of 1869 to 1870, he be- i 
gan work on the site of the ancient city of Golgos, discovered 
the Temple of Venus, and brought to light the most impor- 
tant collection of statuary yet found. 



formation in question, no difference was observable between 
negative and positive electricity ; only the motion was more 
violent when the metallic disk was negatively electrified. 

That the agreement between the artificial and the natural 
trombe is not absolute is, of course, evident from the circum- 



New Ifork Academy of Sciences. 

At a meeting of the New York Academy of Sciences, re- 



Greeks as imitators before us. The discus thrower just re- 
ferred to dates not 150 years after the statue of Hercules. 

After the Persian wars, when Cyrus had taken Babylon, i stance that in the one case we have a closed space, with walls 
and Cambyses conquered Egypt, the Phoenicians, who were probably not without electric tension, as against unbounded 
the allies of the Persians, again flourished in Cyprus. Then space in Nature ; and the formation occurs in Nature between 
The way in which the city of New York came to secure so the faces of the statues assume the Semitic type, but other- ' movable surfaces, whereas in the experiment it is between 
great a prize was as follows. It was first offered to Boston, \ wise preserve Greek characteristics. A figure in which the [ fixed surfaces, 
and then transferred to London with a view to its acquisition ! drapery is very carefully executed shows the peculiar ribbed 
by the British Museum. But Mr. Newton, the head of that \ woolen undergarment, peculiar to later Greek statues. 

institution, was unwilling to accept it under the conditions | To prove that the statues shown were not the representa - ^^,^ ^^ ^^ ^^^.^^^ ^ ^ ^^^^.^^ ^^ ^^^^ 

of the sale : namely, that it should retain the name of Di | tives of merely provincial but of true Greek art at different , „ Jj^.^ This section will meet on the first Monday even 
Cesnola, and that it should be kept intact. As there was a ' periods, the lecturer threw upon the screen a picture of [ . " , , ^, j ^ •..•,, , t j 1, 

^ iiicic r,aaa c ^, , ,- . , , j . , , ' mg of cach month, and to it will be referred all papers on 

mortgage on the collection, Mr. Newton expected to obtain I statues from the Acropolis at Athens, and pointed out the 1 ^^^, k„*„„„ „„* 1 , „*i, 1 , „„*i i„„„ „„a 

it on his own terms by delaying his decision until the day of ' same characteristics in them. 

the sale ; but he was baffled in this by Di Cesnola, who grew ' After the conquests of Alexander, Greek art rapidly de- 
tired of the whole business, and sold the collection to Mr. ' clined,and we find portraits instead of ideal faces and figures. 
John Taylor Johnson, of New York, for $40,000. (The Greeks were spread over too large a territory and 

The two principal features of the collection are its ugliness • formed too small a fraction of its inhabitants to maintain the 
and the confusion it is likely to leave in the mind of the ! ascendency of their taste. They were diluted too much by 
spectator. This confusion will disappear when we study i the barbarians. The same cause operated unfavorably to 
the position and history of Cyprus with a view to what we ! the development of Roman art. There was not enough Ro- 
may expect to find there. I man blood in their vast empire to produce anything truly 

The island of Cyprus is only 150 miles distant from the national. 
Euphrates, that is to say, from the great Assyrian empire of i The temple in which so many valuable objects were found 

was 60 feet long and 30 feet wide. It was built of mud 
bricks,5 feet high and 2 feet thick, dried in the t un,and had 
a wooden roof. In the course of time the bricks crumbled, 
the roof rotted away, the space between the statues was 
filled up, and other debris accumulated above it. 

C. F. K. 



Babylon and Nineveh. The nearest neighbors were the 
Phoenicians of Tyre, a great commercial nation, who had 
sailed as far as Britain, B.C. 1300. They first colonized Cy- 
prus as far back as B. C. 1800 or 2000. Then the island 
passed successively under the dominion of the Egyptians, 
the Assyrians, the Persian8,-the Greeks and the Romans. 
As we do not know of any Phoenician art, the first to occupy 
our attention is the Egyptian. The characteristics of Egyp- 
tian art are evident in the temple of Ipsamboul. There we 



Lining metal for axle boxes : Tin 24 parts, copper 4, an- 
timony 8. Melt together, and add 24 parts more tin. 



zoology, botany, entomology, ethnology, anthropology, and 
kindred subjects. Professor E. H. Day, of the New York 
Normal College, was elected chairman of this section, and 
Dr. Heinzmann secretary. It is proposed to form field par- 
ties and make frequent excursions to the suburbs, as soon as 
the season permits of botanizing and fly catching. As the 
meetings of the Academy are public, those of our readers 
who are interested in plants and insects will do well to at- 
tend, bringing with them any curiosities they may chance to 
find. 

' — < <t> » 

Improved Zliic ^Vhite. 

According to a recent report of the Austrian Chemical So- 
ciety, M. Orr produces a very beautiful zinc white by the fol- 
lowing process : Sulphuret of raw barium is washed, and the 
liquid obtained is mixed with equal quantities of chloride 
and sulphate of zinc. The precipitate is collected, pressed, 
and dried. It is then heated on a hearth, and, while hot, is 
thrown in cold water. This last treatment produces a mass 
of great density, and the material, after washing and grind- 
ing, is of great purity and whiteness. 
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A liocomotive for Tl^orkiiis Steep Gradients. 

An English engineer, Mr. Andrew Handyside, has recent- 



The absorption bands of the most important coloring sub- 
stances liebetween Cand F; those which liebeyond C require 



ly patented in England and this and several other countries a j sunlight for their study, which is not always to be had, and 
locomotive engine for drawing trains up inclines. Atrial was i hence they are useless. At the request of certain wine dealers 
recently made with one of these engines at Bristol, England, 1 Professor Vogel has investigated and published the absorp- 
and the result was such as to show that the invention is one j tion spectra of pure and colored wines. Perfectly pure speci- 
of some merit. | mens of the following sorts of red wine were obtained from 

The engine weighed 13 tuns, and to it were attached two j reliable sources, namely: Assmannhauser, Burgundy, Nuits, 
trucks weighing together 25 tuns 14 cwt. •, and one portion of Cote d'Or, and Bordeaux. Although they differed in age and 



the line on which the trial was made was on an incline of 
1 in 13. The peculiarity of the system is that the engine is 
coupled to the train by a steel chain or wire rope, wound 
round a drum mounted in the framing of the engine. The 



intensity of color, they give the same spectra. 

Pure concentrated wine absorbs the whole spectrum to the 
orange. Dilute wine destroys the dark blue almost entirely, 
allows the light blue to pass, but absorbs the green and yel 



axis of this drum works horizontally in bearings fixed in the : low green, and stops at D, while red goes through unchanged, 
main framing of the engine, and it is rotated by gearing j Tartaric or acetic acid darkens pure wine inconsiderably, 
from a separate pair of cylinders, distinct from the usual Ammonia changes the color of wine to a dark gray green, 
cylinders which drive tlie locomotive. A drum, 3 feet in and makes it much more opaque, so that it must be strongly 
widtli and 1 foot in diameter, will accommodate chain enough diluted in order to obtain the spectrum, which is totally dif- 
to fulfil all the requirements of the system. On each side ! ferent. Indigo and blue are strongly absorbed; the absorp- 
of the engine framing, and on each side of one or more car- tion sinks towards the green and is least in the yellow and 
riages or wagons of the trains, there are suspended one or 1 orange, but exhibits a faint band in the orange. By lamp 
more self-acting gripping struts, which, when let down on j light, the absorption of alkaline wine is scarcely perceptible, 
the rails by the driver or other person in charge of the train. The spectral reactions of the substances employed to color 



will firmly grip the sides of the rails, and hold the engine 
or train stationary. On arriving at the foot of the incline, 
the engineer releases the hauling drum, and, without stop 
ping the engine, runs up the gradient to the required dis 



wines are quite different. Those coloring substances which 
are objectionable to the taste, but not injurious to health, 
give reactions very similar to those of red wine. Tlie juice 
of bilberry, sour cherry, and elderberry, and extract of mallow 



tance. The struts are then let down on the rails ; and by blossoms absorb nearly the whole spectrum. For this rea- 
grasping the rails, they render the engine stationary, and i gon it is preferable to add one part of tartaric acid or of am- 
the load is drawn up to the engine much after the fashion Imonia to 10 parts of the juice. 

that loads are drawn up inclines at collieries. The last ! ^ i , | ^ , 

truck of the trial train was furnished with an automatic ^ OpeiiiiiK to Navigation of the Vicksburg Cut-olf. 
gripping strut, which, when the trucks commenced a re- | The city of Vicksburg, Miss., is located on high bluffs, 
trograde movement, at once grasped the rails on each side, [ under which the Mississippi makes its way by sharp deflec- 
and held the train in its place beyond the possibility of its tions, east and west, of nearly fifty miles from its direct 
being moved, our informant states, even when the engine course. During the late war the Union commanders sought 



with full steam on was backed against it. 
The experiments were of the most thorough description, 



to avoid the heavy batteries of the Confederates at Vicks- 
burg, which commanded the river, by opening a cut-off or 



and the invention was tested in every way. In the first place, ; canal across the country, back of De Soto Peninsula, oppo- 
the value of the gripping strut was shown. The powerful gije Vicksburg. The river at the upper or northerly end of 
little engine mounted the gradient without its load, and,full i ^•^^e canal was accordingly shut off by a dam; and the work 
steam on, ran the whole length of the siding. At a signal of digging the channel was then carried on extensively, with 
from Mr. Ilandyside, the brakes were applied, and the en- j every promise of success, until, by a sudden rise of the river, 
gine was brought to a standstill in the length of a rail and a I the water broke through the dam and put a stop to the work! 
lialf. The contrast between the power of this brake and the ; General Grant, finding that too much time would be con- 



ordinary hand brake, with which the engine was also supplied, 
was fully shown. The wagons were then attached, and the 
brakes on the engine and on the brake van were applied sim- 
ultaneously with equally satisfactory results. This experi- 
ment was witnessed with very considerable interest, as the 
brake question is just now occupying very much of the at- 
tention of railway men. With the continuous brake, it was 
pointed out that, 90 per cent of the wheels being braked, a ] 







sumed in the endeavor 
to repair and finish the 
channel, adopted other 
expedients for passing 
the batteries, and the 
canal was left unfin- 
ished. It has now, 
however, been com- 



train is pulled up in about 900 feet with the train going at a \ pi^jg^ ^^ ^5,^ ^jig^t ^j^j^g operations of the river itself ; 
speed of fifty miles per hour. In this case, the train pulled ' ^„^ jhe boats pass up and down through it, avoiding the 
up in GOO feet, and only 75 per cent of the carriages were ^ detour to Vicksburg, and thus saving about thirty miles of 
braked. After duly testing the brake,the method of mount- i navigation. Our engraving shows the general position of 
ing steep gradients was shown. The engine put full steam i t^g new canal cut-off 

on, ran to the foot of the incline, and then, letting out the _^ ^ »it ^ 

steef wire rope which coupled it to the trucks, mounted the ^ j;„„„, ^^„^ ,„^ Hudson to the Mississippi. 

steep alone. The gripping struts were then let down ; and ; jjr. W. J. Abernethy, editor of the Minneapolis F^.rmn-x' 
the engine having thus been made stationary, the trucks Tn,:„„ „,,;*„„ »„ „ ■ * * .i . ti . ■ ■ , . , 

b f< J > Union, writes to point out that the two principal rivers — the 

were hauled up to it, the automatic gripping strut coming r-„.^ „„j Tjr;„„„„„- *„„„*i * „ 1 . 1 1 

^ • 6 I'l' B » r ox and Wisconsin — together form an almost unbroken water 

into action, and the whole train remaining stationary. The 



aided by exhausting the air. Sobrero made his experiments 
with infusoria of Italian origin which can be easily made in- 
to cartridges tliat will absorl) as much as 7,1 i)er cent of their 
weight of nitroglycerin. 

A FAI,I,.\CrOUS TEST FOR I.KAD IN TIN. 
An item has been widely circulated, both here and abroad, 
in which it was stated that the presence of lead in tin could 
easily be detected by putting a drop of nitric acid on the 
clean surface of tin plate, heating gently to cause it to at- 
tack the metal and evajjorate the excess of acid, and moistening 
the white spot with a five per cent .solution of iodide of po- 
tassium ; if lead were present, the spot would become more 
or less yellow from the formation of iodide of lead. Dr. A 
Puerkhauer calls attention to the fact that tin, free from 
lead, will also yield a j-ellow spot wlion thus treated, evi- 
dently due to the liberation of iodine by the jjresence of free 
! acid ; for nitric acid cannot be completely expelled from tin, 
even when the tin is heated to its melting point. It may Ik^ 
easily proved that the yellow spot, fonned on tin which is 
free from lead, is due to the liberation of iodine, by touching 
the spot with starcli paste. The above mentioned reaction 
can be made reliable by touching the white spot made by 
nitric acid with very dilute caustic potash before applying 
the iodide of potassium, when a yellow coloration will not 
fail to indicate lead. 

\ snBcni.oiiiDK OF coprEu in vehdiokis. 

I Wittstein has found in some samples of acetate of copper 
a white precipitate, insoluble both in water and acetic acid, 
but soluble in diluM mineral acids. Investigation showed 
that this peculiar body consisted chiefly of subchloride of 
copper formed by the chlorhydric acid, which is always pres- 
ent in acetic acid made by decomposing crude acetate of lime 

; with chlorhjdric acid. For this reason manufacturers of 

'. verdigris would do well to use onlj- such acetic acid as has 
been made by the use of jjhosphoric or sulphuric acid, as 

I these acids are not sufficiently volatile to distil over with 

\ the acetic acid. 

; A GREEN VARNISH FOR MBTAI-S. 

A varnish for small or large metallic articles can be pre- 
, pared, says the Indutitry: Blatter, in the following manner : 
, Finely pulverized gum sandarac or mastic (the latter, how- 
: ever, is too expensive for some uses) is dissolved in strong 
potash lye until it will dissolve no more. The solutionis 
, diluted with water and precipitated with a solution of a cop- 
; per salt, either sulphate or acetate. This green precipitate is 
washed, dried, and dissolved hi oil of turpentine. This pro- 
duces a fine green varnish which does not change under the 
effect of light, and will be especially useful for ornamental 
iron work. 

I HEllACIilNE. 

i This is the name given to a new blasting powder, invented 
I by Dickerhoff, and which has been tried with success in the 
coal mines of France and Austria. It is composed of picric 
acid, saltpeter, nitrate of soda, sulphur, and sawdust. The 
gases produced by its combustion are not injurious, it is 
claimed, and it burns comparatively slowly, so that it only 
tears apart tlie masses blasted, but does not hurl them vio- 
lently about. 

SECISIOKS OF THE COUBTS. 



accomplishment of this test occupied a surprisingly short 
time. The trucks were then lowered to show the control 
which the driver was able to exercise over a train for lower- 
ing purposes. The company claim that, by this invention, 
smaller and less powerful engines may be used on heavy 
gradients, and that it will allow of less cost in constructing 
lines, inasmuch as less cutting will be required. 
^ <«> » 



Detection of Adulteration In Wine by means of 
Absorption Spectra. 

Professor H. Vogel states that the simplest method of de- ! been adopted, which is proving entirely successful. 



channel from the Father of Waters to the great lakes. Ris- 
ing, the one in the southern and the other in the northern 
part of the State, they flow towards each other until their 
waters almost touch, when they suddenly sweep away at 
right angles, and empty, one into Lake Michigan at Green 
Bay, and the other into the Mississippi at Prairie du Chien. 

In a few weeks, the canal which is to join the two will be 
completed, and Wisconsin will honor the event with appro- 
priate ceremonies. 

On the Fox River a system of slack water navigation has 

There 



tecting adulteration in wine, especially in regard to the col- 
oring matter, is by means of the spectroscope. The appara- 
tus required is as inexpensive as the operations are simple. 
Professor Vogel employed for the purpose a pocket spectro- 
scope which cost in Berlin 36 mark (about $9.00). The in- 
strument is first directed towards the blue sky, or to its re- 
flection in a mirror, clamped in a horizontal position in a re- 
tort holder, and the slit closed until the principal Fraun- 



are numerous falls on what is known as the Lower Fox, and 
these are overcome by dams with locks, to pass boats around 
them. The work is so far advanced that, if no unforeseen 
obstacles occur, vessels can run up its entire distance to Por. 
tage (160 miles west of Lake Michigan) this fall, and pass 
over into the Wisconsin. Considerable dredging, however, 
remains to be done on this river. 

The Wisconsin river is, at the portage,three fifths the size 



hofer lines, C, D, E, F, G, and a few intermediate lines are of the Mississippi at St. Paul. It is a rapid stream, full of 
distinct. The liquids to be studied are put into square floating sand, which in low water seriously obstructs niivi- 
white bottles about 030 inch thick, and placed before the ■ gation. Sections of the river have been impro\ed bv wing 
slit. I dams ; but in order to permanently secure a navigable chan- 
It is well known that many substances of similar color nel, it will be necessary, in some sections of it, to make a 
have produced very unlike absorption spectra, while others, canal on the bank. According to surveys made for a canal 
which are very different chemically, have very similar ab- by General Warren, of the United States Engineer Corps, 
sorption spectra, like chloride of iron and tincture of iodine, it can be built, says our correspondent, the entire distance 
These facts are no objection to spectral analysis by absorp- from Portage to the Mississippi, 118 miles, for $4,164,370. 
tion. It resembles analysis by polarization, which cannot be ^ , , , ^ 



SCIENTIFIC AND PBACTICAL INFOSHATION. 



DYNAMITE. 



employed for all substances; but where it can be used, it is j 
Invaluable. I 

Analysis by the absorption spectra, of course, assumes 
various spectra to be known, and here stands a serious bar 1 Sobrero, the inventor of dynamite, in a recent communica- 
rier in the way of its present extensive introduction, namely, : tion to the Academy of Turin, designated two of the opera- 
the maps of absorption spectra-,which are insufficient and in- tions in the manufacture of dynamite as especially danger- 
complete. Drawings made in the ordinary manner are incor- ' ous : first, the mixing of the nitroglycerin with the inf usor- ; 
rectly reproduced by the lithographer or engraver, and ren- ial silica (kieselguhr), and second, pressing the mass into 
dered still more imperfect by the coloring applied. For this molds for cartridges. In both cases an explosion may easily 
reason Dr. Vogel employs the graphic method as follows : | be caused by friction and pressure. Nobel recommends the 
Upon a horizontal line or abscissa he erects perpendiculars following process as far safer, namely, to mix the silica with 
to represent the chief Fraunhofer lines, and represents the water to a dough, then press it into cartridge molds and dry 
absorption of a given substance by a curve, the hight o f : perfectly. These cartridges are then put into nitroglycerin, 
which increases with the intensity of the absorption. , which they absorb into their pores, the absorption being I 



United States Circuit Court — District of New Jersey. 

IJOTTLB STOPl'EB FASTENING . — HENllY W. PUTNAM V.i. IIKNliY W. YERR[NG- 
TON. 

[In equity.— Before Nixon , J.— Decide d March as, 1376. 1 

Mere change of matei'lal uHCd In tlie construction •f devices Is not Inven- 
tion ; It Is only the exercise of mechanical jud^Miieut, and hai'dly adds enough 
t othe domain of knowledfre to raise the person to the dlj;nlty of an Inventor 
who tirst thought of making such a change. 

The mere carrying forward of an original conception patented— a new and 
more extended application of It— Involving chantie only of form, propor- 
tions, or depree. the substitution of eiiulvalents doin^ the same thinjr as 
did the orlKlnal Invention, by substantially the .same means, with better 
effects, Is not such Invention as will sustarn a patent. 

It Is the Invention of what Is new, and not the arrhal at comparative 
superiority, or greater excellence In tliatwhlcli wasalicady known, which 
the law protects as exclusive property, and which It secures by patent. 

A reissued patent must be lor the same Invention as the oilt-'lnal, contaln- 
IniT no new matter. 

It Is not meant by this that no new or ditlerent lauKuaf-'c should be em- 
ployed. 

New matter Is such anenlarpenicnt of the orlplnal specllieatinn or (claims 
as to Include comblnatio ns or results which did n^t necessarily How from the 
Invention, as •rlKin ally stated and Ucscilbed. 

An Inventor Is entitled to all the uses to which lils patent may be annlled, 
and to all the beneilclal results which legitimately follow the use of lils In- 
strumentalities, as shown by the statement of his Invention, and the dfrures 
used to Illustrate It; and such uses and results may be slated and described 
In an application for reissue by the Inventor, without subjecting' himself to 
the Imputation of Incorporating new matter. 

Nixon, J. : 

The bin Is tiled In this case for the alleped Infringement of reissued letters 
patent No. 1,606, for a new and useful Improvement In bottle-stopper 
fastenings. 

The original patent was issued to the complainant March l.'j, 1^59. for the 
term of fourteen years. This being duly surrendered, be obtained the re- 
issue on the lllth of January, 18t>I, for the residue of the tcr'ni, Avhicli was 
further extended by the Commissioner of Patents for seven years, from 
March 15,1873. 

The defendant, in his answer, and afterward by stipulation, admits the 
infringement of the four claims of the said reissue, but insists that the 
said patent is invalid for two reasons: lirst, because the complainant was 
not the original and tlrst inventor; and second, because tlie release is not 
for tlie same invention as tliat shown and described in the original patent.* 

I have carefully compared the couiplainant's patent at first obtained with 
Ills reissue. The statement of his Invention and the figures used to Illustrate 
it are the same in both cases. Not a device or instrumentality appears In the 
second that was not exhibited In the tirst. He states results in the reissue 
which were not stated in the origlDai patent, and wliicli were omtted, I 
presume, because he did not know until he was taught by experiment (hat 
such results would,follow. Hut an Inventor Is allowed to do t tils in a reissue 
without subjecting himself to the Imputation of incorporating new matter. 
He Is entitled to all the uses to which his patent may be applied, and to all 
the beneficial results which legitimately follow the use of his Instrumen- 
talities. 

The principal new effect which he sets forth in the reissue, and which he 
failed to note in his for-mer specifications and claims, is the substance •f the 
first claim— to wit : Sucli a formation of the new fastener over the cork 
that the pressure thereon may cause the fastener to hold more securely, as 
specified. No new device was needed to accomplish this result, and hence 
tnc claim falls within the objects and purposes of a reissue. 

(Thomms H . Dodge and Paltner B. HnreiiH for complainant. 

^. C. Nye and L. C Anhley for defendant.] 



United States Circuit Court— Southern District uf Ohio. 

THE UNION PAPER-BAG MACHINE COMPANY etttl. VH. NI.XON i CO. 

IHetore Emmons & Swing, JJ.— Filed March 20, WO.] 
It is not a fair construction of tiie assignment of a pat<mt that the assignee 
shall first assign the entire right for a particular teirltory, and get Its whole 
value from his vendee, and, after having thus received all the benefit he was 
entitled to under the transfer, sell single machines to be used in the same 
territory during the extended term. 

An assignee of a patent, by granting and transferring tlie exclusive right 
to manufacture or use an Invention within such State, exhaustshis whole 
power of disposition under and by virtue of the assignment to liiiii; and 
such assignee has n* right to fiood tlie country with machines to he used 
after the expiration of the term of the original patent, tlius defeating the 
interest of the patentee In the extension. 

The rise to use a machine after the expiration of the term of the patent is 
an incident to the primal right to use it during the original term; If ttiac 
^ils on account of fraud, tlic incident falls witli it. 
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NEW AOBICVLTUBAL INVENTIOITS. 



IMPROVED GANG PLOW. 
Edward S. Beckelhymer and Hugh H. Canaday, Fairfield, Iowa.— 
This gang plow Is so constructed that the draft may be applied di- 
rectly to the forward ends of the plow beams, bringing the point 
of the draft attachment close to the points of resistance, enabling 
the plow to be easily raised from the ground. 

IMPROVED CURD DRAINER. 
Jonas Wilder, West Rupert, Vt.— This Invention consists In a 
cheese-curd drainer, In which the sheet metal lining passes through 
the discharge slot in Its bottom, and Is secured to or formed solid 
with the discharge spout, and in a detachable screen, made in sec- 
tions, in combination with the drainer and the discharge spout. 

IMPROVED SEEDER AND CULTIVATOR TOOTH. 
Kuf us F. Billings, Kingston, Wis.— This tooth is so constructed 
that It will swing back should it strike an obstruction, will return 
to its place as soon as the obstruction has been passed, and will al- 
low the seeder or cultivator to be backed without raising the teeth 
from the ground. 

IMPROVED CALF WEANER. 
Alvord M. McLeran, Onawa City, Iowa.— This Is a combination of 
a folded plate, on bent and knobbed wire, and spikes with each 
other. The plate prevents the animal from getting hold of the 
teats with its mouth; and should it attempt to suck, the spikes will 
be thrust into the cow and prevent her from standing still. At the 
same time the device does not prevent the animal from putting its 
mouth to the ground and eating freely. 

IMPROVED MILK-STRAINING CAN. 
Albert P. Knapp, Randolph, N. Y.— The usual flat side of the 
strainer Is made round, so that the appliance is more easily kept 
clean. A hoop Is applied to the lower end which may be applied to 
pans, and which has eyes to catch on hooks on top of the pall. A 
breast prevents the milk from slopping over, and is contrived so 
as to serve as a handle to the strainer. The bottom is struck down 
in concave form, and the strainer Is fitted in the middle portion 
considerably smaller than the top of the can, so that plenty of 
space may be had, around the stream of milk flowing Into the can 
from the strainer, for the escape of the animal heat. 

IMPROVED STALK PULLER. 
George W. Butler and Timothy P. O'Connell, St. Antonio, Tex.— 
This is a machine designed especially for pulling cotton stalks. 
There is a cylinder provided with the curved and bearded V teeth, 
which take hold of the stalks, pull them, and carry them over. 
Another cylinder has rows of curved teeth, in such positions as to 
pass up between the teeth of the first cylinder to detach the stalks 
from said teeth. A slotted plate removes from the teeth any stalks 
that may adhere to them, to keep the said teeth always clear. 
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NEW CHEUICAL AND KISCEI.LANE0U8 INVENTIONS. 



IMPROVED PAVEMENT. 
Joseph K. Abrams, Greenville, Ala.— This invention consists in a 
series of receptacles. In dimensions of about 10 Inches depth, 8 
Inches diameter, and Mi Inches thick, made of artificial stone,terra 
cotta, or other analagous earthenware, capable of disintegration 
and wear, which said receptacles are filled with tightly rammed 
macadamized material, or broken stone, with a top dressing of sand 
and gravel. The said receptacles are placed upon a smooth road 
bed, and the interstices between the same are also packed with the 
the same material and in the same way, so as to present a perfectly 
smooth upper surface, the receptacles operating as binders to pre- 
vent loosening of the materials. 

IMPROVED HAND SUPPORT. 
George R. Knapp, Vinton, Iowa.— This is a book rest, having 
shoulders of different sizes at both ends of the hand rest and a 
sliding extension rest for the arm. It furnishes thus a better sup- 
port for the hand and arm, and admits of the neater and easier 
keeping up of account books, etc. 

IMPROVED FRUIT DRYER. 
William Aram, San Jose, Cal.— This invention pertains particu- 
larly to the combination and arrangement of vertical sliding par- 
titions and registers in a case or oven, provided with suitably lo- 
cated openings for passage of hot and cold air, whereby the appli- 
cation and degree of heat are controlled at will In the several cam- 
partments of the, case or oven, through which the fruit Is conveyed 
on wheeled frames. 

MACHINE FOR PACKING FRUIT AND OTHER ARTICLES. 
George W. Deitzler, San Francisco, Cal.— This consists of one or 
more vertically reciprocating pistons, that press the articles by 
means of guide boxes into suitable packages, which are supported 
on movable and spring-acted bottoms, that are Intermittently 
locked by sliding latch pieces actuated by lever connection with 
the driving shaft. 

IMPROVED BUCKLE. 
Warren T. Reaser, Centralia, Wis.— This buckle has Its central 
cross bar provided with a stud, which constitutes the means for 
securing one end of the strap to which the buckle is applied, and 
also supports the free end of the tongue, which passes through the 
end of the strap. 

IMPROVED BREASTPIN FASTENING. 
CharlesO. Hood, Pawtucket,R. I.— This Is an Improved breastpin 
fastening for the cheaper kinds of jewelry ; and consists of a pin 
bent at a right angle at the end, and set into the longer end of a 
socket hinge, formed by bending a perforated plate around the end 
of the pin, the shorter socket section serving to retain the same. 
The elasticity of the pin is obtained by the contact with a shoulder 
formed between the socket sections. 

IMPROVED NECKTIE FASTENER. 
Michael D. Levy, New York city.- This consists of a metal hook, 
adapted to hook to the neck of the collar stud from above, and so 
arranged, relatively to the top of the bow, that it Is prevented from 
rising by the collar turned over the bow, so that the hook cannot 
work off from the stud. 

IMPROVED BOTTLE STOPPER. 
Augustus E. Rich and Charles S. Sawyer, Fall River, Mass., 
assignors to themselves and James H. Crittenden, of same place.— 
This consists of a yoke hinged to a ring of wire fixed around the 
neck of the bottle, in which yoke a nut is pivoted, which has a 
thumb screw for screwing down on the rubber stopper after It has 
been pressed in. 

IMPROVED PAINT. 
John Fetzer, Rolla, Mo.— This is a paint consisting of fireproof 
clay, sulphate of lime, sulphate of barium, calcined magnesia, 
bleached glue, tragacanth gum, alum, linseed oil, shellac, and water. 
The paint thus prepared mixes well, and adheres as well as any oil 
paint, gives a fine polish, and admits of being marbled. It con- 
geals at 60° Fah., and should be put In a warm water bath to be 
applied. 



IMPROVED GLASS-LINED REFRIGERATOR. 
James H. Colllngwood, Poughkeepsle, N. Y.— This consists in a 
refrigerator lining formed of glass plates jointed and cemented to- 
gether at their edges, and secured to the bottom, sides, top, and 
doors of the box. 

IMPROVED BARBED WIRE FENCE. 
Myron W. Colwell, Dunlap, Iowa.— This is a combination, with a 
fence wire, of four pointed barbs, formed of two short pieces of 
wire twisted together between their ends, and secured to the fence 
wire by turning the prongs around the shoulders formed by offsets 
in the fence wire. 

IMPROVED GAGE ATTACHMENT FOR SQUARES. 
Edward Kuhns, St. Clair, Pa.— This invention consists in a device 
made in IT form to fit upon the edge of a square, and overlap its 
sides, and provided with pointers and set screw to adapt it for use. 
The device is very useful in laying out stairs. 

IMPROVED GRAND PIANOFORTE^ FRAME. 
Charles F. Chickerlng, New York city.- In order to strengthen 
the pin block and prevent it from being drawn upward by the ten- 
sion of the strings, the webs and plate are formed in one solid 
piece, with the longitudinal bars and the plate attached to the pin 
block, in combination with the belly rail and pin block. 

IMPROVED MACHINE FOR CANCELLING STAMPS. 
William H. Bowyer, Philadelphia, Pa., assignor to John J. Rldg- 
way, Jr., of same place.— This is a revolving grinding roller, to 
which the stamps are exposed for cancellation on a spring-acted 
board with a rubber feed roller, corresponding In length to the 
grinding roller. 

IMPROVED ADDING PENCIL. 
Marshall M. Smith and Fletcher W. Potts, Verdi, Nev.— This In- 
vention consists of a spirally-grooved revolving cylinder in a slot- 
ted case, numbered consecutively in the coll up from the lower 
end, ten numbers to each coil. It carries an index by the groove, 
with contrivances in the lower part of the case to revolve the cyl- 
inder, by pressing a pointer into the case against a spring, as many 
numbers as a pointer in the pencil case is pushed back along a scale 
at the lower end, and carrying the Index along the spiral column a 
corresponding number of figures. The pencil is then relieved of 
the pressure and the spring forces it out again, when it is ready to 
repeat the operation. This invention was illustrated and fully de- 
scribed on page 214, volume XXXIII. 

IMPROVED HAT VENTILATOR. 
Francis P. Flanagan,Sprlngfleld, Mass.— This Inventor proposes a 
gauze cover for the ventilating hole, applied so as to cover and 
hide the eyelet used to bind the hold and keep the gauze in shape, 
thus making a neater construction. 

« < »> » 

NEW HOUSEHOLD ASTICLES. 



NEW KECHANICAL AND ENOINEESINO INTENTIONS. 



IMPROVED COOKING VESSEL. 
John B. Jones, Brooklyn, E. D., N. Y.— This is simply a second or 
false bottom for cooking vessels, secured in place by a beaded 
fiange, which fits the sides of the main vessel. This forms an air 
chamber, and protects the contents of the vessels from being 
burned. 

IMPROVED VEGETABLE CUTTER. 
Martin Gillespie, East Palestine, Ohio.- The novel feature in this 
is the hopper, which being pivoted at its lower end in front of an 
opening in the case, may be used either as a horizontal or as an ob- 
lique self -feeding hopper. 

IMPROVED SLOP BUCKET. 
Benjamin P. Walker, Macon, Ga.— This Invention relates to slop 
jars, which are provided with flaring top rims, to prevent the 
liquid poured thereinto from slopping out, and consists particu- 
larly in making on the flaring rim an upward extension that rests 
against the wall, and thereby prevents the latter from being spat- 
tered. 

IMPROVED LAMP STOVE. 
John Ward Cole, Brampton, Canada.— This consists mainly of 
water compartments for cooling the wick tubes arranged above 
the oil receptacle, and provided with air chambers between and at 
each side of the wick tubes, for the increased supply of air to the 
flames. A self -feeding water reservoir keeps up the supply of wa- 
ter around the wick tubes. 

IMPROVED VEGETABLE CUTTER. 
Friedrlch Rentschler and John Keck, Ann Arbor, Mich.- This Is 
formed of a plate having inclined transverse slots formed in it, 
bent In opposite directions at the opposite sides of said slots, and 
also of wires having loops formed in them at the ends of the plate. 
In using the device, it is laid upon a table, the loops supporting It 
in a slightly inclined position. The vegetables to be cut are then 
placed in the box, and the said box is pushed back and forth upon 
the plate, slicing the vessels quickly and evenly. 

IMPROVED LAMP STOVE. 
Joseph Irving, Chicago, III.— This consists of a removable non- 
conducting disk, provided with a metallic sleeve extending up 
around the burner, between which and the sleeve a portion of the 
draft passes ; also on its lower surface, with a shallow cup of 
f oraminous metal to protect the flame from sudden blasts. The 
disk rests on the non-conducting top of the oil chamber, to which 
a drum containing a hot air chamber and metallic chimney is 
hinged. 
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NEW WOODWOBKINO AND HOUSE AND CABBIAOE 
BUILDING INTENTIONS. 

IMPROVED DRAFT EQUALIZER. 
Amos O. Rowley, Bassett, Iowa.— This is a three-horse evener, 
contrived so that the single horse may work on the short arms, and 
the two horses on the long arms, as is required for plowing and 
working reapers and mowers and the like. 

IMPROVED CAR VENTILATION. 
Charles G. Lea, Alton, 111.— This is a monkshood blower, with a 
pipe extending into a water tank, and another pipe for conducting 
the air from the tank into the car, together with similar blowers 
for effecting exhaust to aid in inducing an active current of fresh 
air into the car. 

IMPROVED DOME SUPPORT FOB CISTERNS. 
Adam Snider, Plerceton, Ind.— This is a cone-arch skeleton on 
which to build cement or other arched covers for cisterns and the 
like. The said frame is constructed with a base ring and arch in 
sections, contrived for putting them up and taking them down 
conveniently, to allow of removal through the manhole of the 
arch after the latter is completed. 

^ <»> » ■ 

NEW TEXTILE KACHINEBT. 



IMPROVED WARP TENSION REGULATOR. 
John F. Morley,Waterloo, Canada.— This is a contrivance of com- 
pound levers and an adjustable fulcrum, for adjusting the tension 
to warp of different sizes and strengths, and a novel contrivance 
for shifting the weights of the friction strap levers ag the size of 
the warp roll diminishes. 



IMPROVED BOILER CLEANER. 
John L. Lloyd, Wllllamston, Mich., assignor to himself and Oscar 
McCausey, same place.— This is a strong broom for cleaning the 
dirt and sediment from the bottom of steam boilers, and consists 
of wood bristles clamped between arc-shaped and screw-connect- 
ing pieces that are screwed to a handle. 

IMPROVED SANDING MACHINE. 
Jehlel Baker, Westport Point, Mass., executor of John H. Baker, 
deceased.— This is an apparatus for spreading sand over cranberry 
bogs. In using the machine, the lower edges of the hinged sides of 
the box are swung together and fastened, to prevent the sand 
from falling through while being shoveled into said box. When 
the box has received the desired amount of sand, a latch lever is 
unfastened, which allows the hinged sides of the said box to swing 
apart, and the sand to fall in a body upon the wire bottom, whence 
it is fed out, as the machine is drawn over the box, by oscillating a 
frame and its toothed bars. 

IMPROVED BRICK YARD PLANT. 
Joseph L. Irby, Grenada, Miss., assignor to himself and J. H. 
Campbell, same place.— This consists of a system of rails and cars 
for conveying the molded bricks from the mill to the drying 
ground, and from the latter to the kiln, more economically than 
it is done by the common method, and also of a simple contrivance 
for covering the drying ground with movable sheds, when neces- 
sary, to protect the drying bricks in wet weather. 

IMPROVED SWITCH SIGNAL. 
Thomas W. Peoples, Elizabethport, N. J.— The invention consists 
in fitting the switch lever on a shaft In the opening of the lamp 
case, so that the lamp will be turned only a quarter while the shaft 
makes a half revolution. 

IMPROVED ADJUSTABLE STAND FOR DANDY ROLLS. 
Archibald McDermld, West Fltchburg, Mass.— This is an Improved 
stand for the dandy rolls used in paper machines for making the 
impression or water mark on letter and bank note paper. It has an 
adjustable lower arm and Journal bearing for carrying any size of 
dandy roll, and an adjustable top arm and screw clamps for sup- 
porting the cloth-holding stick or flag in the proper position to the 
roll. 

IMPROVED SPINDLE STEP LUBRICATOR. 
Henry Whorwell, Paterson, N. J.— This Invention consists of a 
collar on the spindle in the oil cup, with projecting arms and 
flanges on the wall of the cup, to prevent the collar from turning 
with the spindle. The object of the collar is to prevent the oil 
from being forced around rapidly by the splndle,whlch causes it to 
overflow and waste. 

IMPROVED TIRE-HEATING FURNACE. 
Nathaniel Crank, Wlnslow, Mo.— In using this device, the fuel 
and tires are placed in a sectional ring box, the fuel is set on fire, 
and the covers of the box are closed. The box is then rotated by 
means of a crank and rod, which, through openings in the box, 
causes the fire to bum furiously, heating the tire very quickly and 
with a comparatively small amount of fuel. The covers are then 
turned back, and the tires are taken out and set. 

IMPROVED SHAFT COUPLING. 
Samuel Moses Guss, Reading, Pa.— This Improved coupling com- 
prises a solid hub, with a central hole for the shaft, which is en- 
larged for part of the circumference at each end. In this enlarge- 
ment is fitted a bush, which is keyed firmly against the shaft, so as 
to press it very firmly against the part of the hole in which It Is 
keyed, thus making a firm coupling. The parts of the solid hub are 
cast together with the key ways. 

IMPROVED ELEVATOR HOISTING MACHINE. 
Volney W. Mason, Providence, R. I.— The novel features in this 
device are a shipper bar, by which either pulley may be made to 
drive the machinery, or both may be allowed to run loose, a new 
means of enabling the brake to be automatically applied whenever 
the clutches are unshipped, and the arrangement of friction 
clutches and loose pulleys, so that the belt strain is equalized. 

IMPROVED RAILROAD SIGNAL. 
John W. Hawley, Warsaw, N. Y.— This invention consists of a 
wire connection extending from the signal box at the crossing to 
some distance from the same, to be operated by the locomotive de- 
pressing a spring-acted crank rod and releasing the signal. 

IMPROVED POST HOLE AND WELL DIGGER. 
Isaac M. Perry, Slate Cut, Ind.— This Is an arrangement of two 
semi-ovalblades, bolted to opposite sides of the head. The handle 
is formed in sections. In using the device, it is thrust Into the 
ground and then raised, bringing its contents with it, which are 
jarred or shaken out, and the tool is again thrust into the soil. 

IMPROVED BRICK MACHINE. 
Newton J. Wolfe, Canal Winchester, Ohio.- This is a contrivance 
by which the mud is pressed into shaping dies, which move forward 
into the brick molds when the pressor goes back for another batch 
of mud; and when the dies go back to receive the next batch from 
the presser, the shapes made by the dies are left projecting into the 
mold, and are cut off at the surface of the molds, forming bricks. 
The filled molds are then removed, and empty ones put in to be 
filled as before, and so on. An essential advantage of the project- 
ing of the dies into the molds consists in the delivering of the 
brick in the molds without disturbing the sand with which the 
sides are sanded. 

IMPROVED MILL-FEEDING APPARATUS. 
Robert B. Van Onner, Miflllntown, Pa., assignor to himself and 
James M. Van Onner.— This consists of a stationary tube, extend- 
ing down from the hopper a suitable distance. A revolving disk in 
the bottom is turned by a damsel, which works up and down 
through it freely as the stone is raised or lowered, so as not to alter 
the feed. The said tube has openings through the lower part, out 
of which the feed is thrown by the disk, and has an outside tube on 
it, which is raised and lowered by a shaft to regulate the feed. 

IMPROVED DEVICE FOR CONVERTING MOTION. 
Charles E. Willis, New York city.— This invention relates to 
means for producing motion in any direction at the will of the ope- 
rator. It consists of a cam in a support capable of turning on its 
axis, and surrounded by a reciprocating ring, to any part of which 
the cam is presented by the turning of the tube, so as to be worked 
in any direction. The motion is transmitted in some cases from 
the cam by an arm to which one end of a bar is attached, which is 
mounted so as to both vibrate and reciprocate, and which works 
the feed oi other device by its other ends ; but as this contrivance 
does not in all cases give the motion In straight lines, a combina- 
tion of compound parallel bar mechanism is used with the cam, by 
which the device operated is moved in straight lines In all cases. 

IMPROVED THROTTLE VALVE LEVER. 
Charles W. Garland and George W. Garland, Lancaster, N. H.— 
This invention consists of a swinging throttle valve lever, with 
supplementary f ulcrumed handles, that release spring dogs from 
double arc-shaped ratchet bats, but lock th? lever securely when 
not taken hold of. 
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The Charge for Insertion under this head is One Dol- 
lar a lAne for each insertion. If the Notice ex- 
ceeds Four lAnes, One Dollar and a Haifper Line 
wiU be charged. 



Agricultural Implements and Industrial Machin- 
ery for Export and Domestic Use. K. H. Allen & Co.. N.Y. 

The Photo-Engraving Co. have been obliged to 
remove from 62 Cortlandt St. to a larger building at 67 
Park Place. Their Relief Plates for Newspaper, Book, 
and Catalogue Illustrations are rapidly taking the place 
of Wood Cuts and are unsurpassed. See advertisement 
in another column of this paper. 

Wanted— A second hand, medium-sized Daniels 
Planer. Fuller & Bliss, Baldwinsvllle, N. T. 
Wanted— A Gri^t Mill. C. F. Hice, Brookfleld,Ms. 

The Ransom Syphon Condenser will save you 
33 per cent of fuel, or give an equal Increase of power. 
Apply it! T. Sault, Consulting Engineer, General Agent, 
New Haven, Conn. 

Wanted— Manufacturers of lamps and lamp- 
burners to send address to C. C. Snyder, Lyons, Iowa. 

Treatise on the Steam Engine Indicator, price Si- 
Address E. Lyman, C. E., New Haven, Conn. 

Wanted— The address of M'f's of Pencil Cases. 
Marshall M. Smith, Pat 'e of Adding Pencil, Grecntop, Mo. 

For Sale— 35 in.xl6H ft. Lathe, $400; 18 la.xSH ft. 
do., $125-, 15 In. x8 ft. do., $100-, 9ft. Planer.WCO; 6ft.do., 
(325; 14in.Slotter, $390, Frollllng Machine, $300 ; Lincoln 
Miller, $200. Shearman, 45 Cortlandt Se. , New York. 

Wanted— An Earth Excavator suitable for levee- 
ing, also a machine for making deep borings. T. S. 
Anderson, Greenville, Miss. 

Centennial Burglar Alarm sent by mail on re- 
ceipt of 75 cts. C. H. Fowler, Roslindale, Mass. 

2,000 bright, worn-out Gang Saws, 3ii to 4}^ inches 
wide, for sale In lots to suit at 4c. per lb. Gilchrist & 
Grldith, Mount Pleasant, Iowa 

Hotchltiss Air Spring Forge Hammer, best in the 
market. Prlceslow. D. Frlsble& Co., New Haven, Ct. 

Linen Hose for factories— 1, lH, 2, & 2H inch. 
At lowest rates. Greene, Tweed & Co . , 18 Park Place . 

Patent Scroll and Band Saws, best and cheapest 
in use. Cordcsman, Egan & Co., Cincinnati, Ohio. 

$1,000 for any hand sawmill equal to A. B. 
Cohu's, 197 Water St., New York. 

The Bastet Magnetic Engine for running Sewing 
Machines, Lathes, Pumps, Organs, or any light Machin- 
ery, 1-32 to ^ horse power. Agents wanted. Address 
with stamp, 1,113 Chestnut St., Philadelphia, Pa. 

Machinist's Tools, second hand, which must be 
sold in order to close up an old partnership. For pam- 
phlet, giving full description of each tool, address Step- 
toe, McFarlan & Co., 214 West 2nd St., Cincinnati, Ohio. 

Baxter Wrenches fit pecoliar corners. Prices 
reduced. Greene, Tweed & Co., 13 Park Place, N. Y. 

The French Files of Limet & Co. have the en- 
dorsement of many of the leading machine makers of 
America. Notice samples in Machinery Hall, Centennial 
Exposition. Homer Foot & Co., Sole Agents, 22 Piatt 
St., New York. 

Centennial Exhibitors, buy your Belting in Phil- 
adelphia, from C. W. Arny, 148 North 3rd St. , and save 
freight and trouble. Satisfaction guaranteed. 

Trade Marlts in England.— By a recent amend- 
ment of the English laws respecting Trade Marks, citi- 
zens of the United States may obtain protection in 
Great Britain as readily as in this country, and at about 
the same cost. All the necessary papers prepared at 
this Office. For further information address Munn & 
Co., »7 Park Row, New York city. 

Gas and Water Pipe, Wrought Iron. Send for 
prices to Bailey, Farrell & Co., Pittsburgh, Pa. 

Shingles and Heading Sawing Machine. See ad- 
vertisement of Trevor & Co., Lockport, N. Y. 

Solid Emery Vulcanite Wheels— The Solid Orig- 
inal Emery Wheel— other kinds imitations and inferior. 
Caution. — Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, S7 and 38 Park Row, New York. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, &c. 

Hotchliiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Leather and Bubber Belting, Pacldng and Hose. 
Greene, Tweed & Co., 18 Park Place, New York. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality.— Whitins- 
vllle Spinning Ring Co., Whltlnsvllle, Mass. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., New Haven, Conn. 

Diamond Tools— J. Dickinson, 64 Nassau St., N. Y. 

Temples and Oilcans. Draper, Hopedale, Mass- 
All Fruit Can Tool8,Ferracute W'ks,Bridgeton,N.J- 

Wind Mill Rights Cheap— One county in each 
State to give for introducing the mill. For terms, &c., 
address E. S. Smith, Good Hope, III. 



T. D. H. will find directions for making rice glue, 
suitable for mounting photographs, on p. 155, voL 
32.— A. G. W. will find a recipe for a cement for 
liard rubber on p. 203, vol. 30. For Babbitt metal, 
see p. 122, vol. 28.— C. H. J.'s case was one of spon- 
taneous combustion. See p. 26, vol. 33.— T. J. will 
find directions for etching on steel on p. 250, vol. 
27.-H. H. should fill the crack in his marble slab t^^n ^^^^ gt^el? A. By trial of the best knowia 



tery. What is the matter? A. Five carbon cells 
give too high an electromotive force, except, per- 
haps, for starting. Try two cells- You will find 
it advantageous, also, to have a number of small 
wires attached to different parts of the mold, and 
all connected to thezinc- 

(4) Q. A. H. asks : Which is the best way 



with the cement described on p. 344, vol. 32- For a 
description of lithographic stone, see p- 298, vol. 
31-— L- C. will find a description of Portland ce- 
ment on p- 199, voL 31.— T. W- will And directions 
for brazing band saws on p. 194, vol- 31-— W- S- will 
find directions for painting brickwork on p-277, 
vol- 26-— J- J- R- will find directions for finishing 
malleable iron castings on p- 138, vol- 29-— G- W. G- 
will find directions for tinning iron and steel on p. 



brands- 

(5) B. M. says: t. I have 2 one inch 
electro-magnets- Can I make an electro-motor 
by cutting off the current Just before the vibrator 
reaches one magnet, and putting it on the other 
magnet to draw it back? A. Yes- 2. How long a 
stroke could I have ? A- Probably not much over 
H inch. 3- How large and heavy a balance wheel 



362, V01.31--E- B-'sdiiBculty with the scaling off j should I have? A. The wheel might be about 3 
' inches in diameter- 4. How many cells of Cal- 

laud's battery would it take to run such a motor? 



of copper from iron arises from the iron not being 
properly cleaned- See p- 139, vol. 31 — C. E. N- is 
one of some scores of correspondents who write 
to us to report the invention of perpetual motion 
machines- It is strange that people will waste 
their time on such nonsense-— C- G- will find that 



A. Three cells, if the resistance of the colls is 
about equal to that of the battery. 

(6) P. F. asks : Which is the best lightning 
rod, one that is hollow or one that is solid metal. 



marine glue will do to fasten rubber to cloth. See having the same circumference? A. The solid 



p. 43, vol. 32.— G. S- W- will find a recipe for com- 
position for picture frames on p- 223, vol- 31-— J- 
M. C. can exterminate ants in sugar by the direc- 
tions given on p. 234, vol. 27.— P. P. W. will find a 
recipe for indelible ink on p. 139, vol.28; for wri- 
ting ink, see p. 92, vol. 33.— A. A. B. will probably 
find that celluloid will answer his purpose. See p. 
23, vol. 33.— G. F., of Toulouse, France, will find 
directions for bluing iron and steel on p. 123, vol. 
31.— W. B. should consult a physician.— H. T. P. 
will find directions for cementing leather to iron 



one is to be pref erred- 

(7) C. C. W. says : 1. I have constructed an 
electrical machine. It consists of a glass cylinder 
about 1 foot long x 5^ inches in diameter. The 
crank, handle, and standards are of wood. For 
insulating the conductors, I have long-necked 
bottles. The rubber is of two thicknesses of very 
thick flannel. I get no electricity. Can you in- 
form me what the matter is? A. Make the cush- 
ion of leather and stuff Itwith horse hair. Do not 
insulate it at all, unless you desire to accumulate 



on p. 42, vol. 26.-H. T. P. will find a recipe for ^ negative charge. The prime conductor, how 
paint for iron chimneys on p. 34, vol. 33.-B. W. G. jg ^^^^j^ ^^ ^^^^ carefully Insulated. It is 

will find directions for preserving butter on p. 74, probable that the bottle is not good enough for 



vol. 31.— R. D. B. will find a recipe for whitewash 
for outdoor use on p. 133, vol. 34.— A. M. L. will 
find measurements of coal per tun on p. 11, vol. 



the purpose. 2. How can I make an amalgam of 
zinc, tin, and mercury ? A. Amalgam is prepared 
as follows : One part of zinc and one part of tin 



M. J. G- will find a recipe for pure black ink on ^ melted together and removed from the fire, 
p- 92, vol- 33.— G. A. S. will find directions for ' 



cleaning coins, etc., on p. 217, vol. 26.- W. G. McC. 
will find directions for molding in plaster on p. 58, 
vol. 24.— F. J. B. will find a recipe for liquid shoe 
polish on p. 73, vol. 28.— B. M. W.'s so-called isin- 
glass is mica, described on p. 241, vol. 34.— C. G. B. 
is informed that the words perpetual motion slg^ 
nif y a self -moving machine, and no other.— B. C. 
J. will find that a method of molding paper, appli- 
cable to the manufacture of masks, is described 
on p. 170, vol. 30.— J. A. A. should address the Ag- 
ricultural Department, Washington, D. C, for 
seeds.— W. P. C. will find a description of a silver- 
plating fluid on p. 299, vol. 31. For gold plating 
without a battery, see p. 116, vol.32. For nickel 
plating, see p. 235, vol. 33.— D. A. S. will find direc- 
tions for preparing peat on p. 1, vol. 29.— A- B- will 
find directions for making an aquarium on p- 80, 
vol. 31.— E. W. M. will find directions for making 
indelible ink on p. 129, vol. 28.— C. C. R. can clean 
mildew from carpets by the method described on 



and two parts of mercury stirred in. The mass is 
then transferred to a wooden box containing 
chalk, and well shaken- Before quite cold, the 
amalgam is powdered in an iron mortar- Use with 
a little lard- 

(8) D. McS. asks : Who was the first to ap- 
ply steam to. machinery? Was the power of 
steam discovered before Watt's time? A. We be- 
lieve the mention of it by Hero of Alexandria, 
250 B. C, is the oldest reference to it extant. This 
answers both questions. 

(9) S. R. S. says: I have some dentist's 
pellet gold alloyed with about H copper. I wantto 
work it into a ring, but it is so very brittle that it 
will not work at all- I have tried melting it again 
and again, but it does no good- How can I make 
it malleable? A- If in small particles, digest for 
several days in pure, hot nitric acid. This will ex- 
tract part of the copper and render the alloy sof t- 

You will find a recipe on p. 139, vol. 33, by 



p. 69, vol. 25. For removing stains from marble, ! means of which the gold may readily be obtained 
see p. 330, vol. 32.— 0. D. will find a description of in the pure state, after which it will not be diffi- 
a simple calculating machine on p. 214, vol. 33-— J- cult to obtain alloys of any desired flneness- 
A- is right as to the Atlantic cable being colled in I ,^„, . „ „ , t *i, ioa f *.„•!... 
the hold of the Great Eastem--D- S- will find dl- (10) A. B. T. asks : Is the 120 foot rail, re- 
rections for making fulminating powder for per- \ cently made in Pennsylvania, the longest ever 
cusslon caps on p- 234, vol- 30--S- P- will find a | rolled? A- No. Rails of 130 feet and upwards 
good recipe for a verde bronze on p- 283, vol- 31-- were recently made in England- 
W- T. will find directions for transferring pictures 1- A friend says that there were held in London 




S. W. M. will find a description of the wa- 
ter^freezing machine on p. 82, vol. 33. For a bat- 
tery for plating, see p. 26, vol. 32.— W. H. B- C- will 
find directions for bending timber on p. 43, vol. 30. 
— S. B. is informed that we have published very 
many descriptions of ice machines, and in every 
case we have given the inventor's name.— E. T. I. 
will find full directions for soldering of all kinds 
on p. 251, vol. 28-— M. C. H. will find directions for 
making adhesive fly paper on p. 75, vol. 3L— T- J- 
W- (who does not send his name) will find an ex- 
planation of his wheel difficulty on p- 298, vol- 31- 
— C- S- R- will find directions for molding in paper 
pulp on p- ITO, voL 30.— B. B. B. will have difficulty 
in sizing his Indian ink drawing, unless he mixed 
acetic acid with the ink with which it is made.— 



to wood on p. 138, vol. 30.— G. A. K. will find that 
the long screwdriver mystery is explained on p. 21, 
vol- 19-— A- E. B. will find directions for preserving 
eggs on p. 219, vol. 31.— H. H. B. will find directions 
for browning gun barrels on p- 11, vol- 32-— C- A- 
C- will find Instructions for distinguishing real 
from false diamonds on p- 251, vol. 34.— B. J. H. 
will find a recipe for a depilatory on p. 186, vol. 34. 
— C. H. M. will find directions for making rubber 
hand stamps on p. 156, vol. 31.— G. C. A. will find di- 
rections for constructing an anemometer on p. 
249, vol. 33-— F. N- will find directions for getting 
tin off tin plate scrap on p- 319, vol- 31-— W- M- will 
find a formula for the proportions of cone pulleys 
on p- 180, vol- 26.— A. H. M. can silver his plate 
glass by the process given on p. 267, vol. 31.— W. H. 
A. will find a recipe for liquid blacking on p. 73, 
vol. 26. For bronze liquid, see p. 185, vol. 33. For 
marking ink, see p. 273, vol. 28.— J. W. S. will find 
directions for making a tar concrete sidewalk on 
p- 185, vol. 33.— A. J. H. will find directions for pro- 
ducing a black finish on brass on p.362,vol. 25. Fora 
black finish on German silver, p. 288, vol. 31.— 
A. L., S. P., H., G. W. C, H. L. M., G. C. A., J. G. 
B., H. D. E., E. C- L-, A- W- R-, J- C. M., and 
others who ask us to recommend books on in- 
dustrial and scientific subjects, should address the 
booksellers who advertise in our columns, all of 
of whom are trustworthy firms, for catalogues. 

(1) W. J. C. asks: Is there any rule for 
finding the size of the steam ports of a land en- 
gine, in proportion to the horse power? A. Mul- 
tiply the area of the cylinder by the speed of the 
piston in feet per minute, and divide the product 
by 4,000. The quotient is the area of each cylin- 
der port in square inches. 

(i) W. W. S. asks : 1. Is a rod of all gal- 
vanized iron wire cable a safe conductor of elec- 
tricity ? A. The house would be safer with such a 
rod than without it,provided the earth connections 
are good- 2-Are not glass insula tors,which surround 
the rod completely, very liable to break by elec- 
tricity expanding the rod? A- Insulators for 
lightning rods are worse than useless. Fasten the ; 
rod directly to the house by means of metal strips^ j 

(3) F. E. A. says : In electrotyping I have I 
made my impressions in wax, and brushed them 
with carburet of iron until well polished. I put 
the wires on the edges of the molds and placed 
them in a bath of sulphate of copper, attaching 
the moi^ to the zinc element of a zinc and carbon 
battery. There is a copper anode facing the mold, 
which is connected with the carbon of the bat- 
tery. The deposit begins immediately and runs 
over all the high parts of the mold, but will not 



three grand universal expositions. Is this so ? A. 
There were two principal ones, those of 1851 and 
1862 ; and afterwards a series of ten annual ones, 
open to all nations, was commenced, but it was 
discontinued. 2. Was there ever a world's fair 
held in Russia ? A. Not that we know of. 

(U) B. J. E. M. asks: How can I make 
honey mead ? A. Boil some honeycombs in water 
till the residual honey is dissolved, and ferment 
the liquor. Some persons add a little brandy. 

(12) R. C . says : It is claimed by lightning 
rod dealers that a strip of zinc folded within a 
sheet of copper will establish a current of electri- 
city, and that the two metals thus combined in the 
rod will greatly increase its conducting power- As 
public safety is involved in this, will you please 
give your views on the combination ? A- All bosh- 
The rod will conduct better if a second copper 
strip replaces the one of zinc- 

(13) J. H. F. asks: India rubber bags used 
for hydrogen and oxygen gases for the oxyhydro- 
gen light deteriorate in course of time, so that, al- 
though there may be no perceptible leak, there 
nevertheless occurs leakage. Is there any way of 
preventing this? A. The Goodyear ba«:, made on 
the principle of the Macintosh cloth (stout canvas 
and rubber) will last, with ordinary care, a very 
long time without appreciable leakage. It is betr 
ter, when not in use, to keep the bags constantly 
filled with air, in order to avoid creasing. 2. 
Would an interior coating be beneficial? How 
would paraffin answer? A. This suggestion is not 
practicable- 

(14) J. F. asks: Can you tell me a simple 
method of ascertaining whether well water is pure 
or not? A. If by purity you mean suitable for 
drinking and culinary purposes, place a quantity 
of it in a clean bottle and add a few drops of an 
aqueous solution of the permanganate of potassa, 

! just sufficient to impart a slight tinge. Allow to 
; to stand for several days. If at the end of this 
I time there is no perceptible diminution of the 
color, the water may be considered safe. If, how- 
ever, the color has disappeared, the contrary is the 
case. 

(15) E. T. B. says : I have a black walnut 
stand that has been varnished. What preparation 
can I use to take the vamlsh off without injuring 
the walnut? A. Rub the surface quickly over 
with a strong solution of potasaa in hot alcohol, 
and immediately afterward with dry sawdust. 
Finish with p umicestone. 

(16) M. P. B. asks : How can I easily give 
copper cooking vessels (he tin lining necessary to 



go down In the letters- I have five cells of bat> ' keep them fit for their purposes? A. The vessels 



intended to be tinned must be well scoured and 
present a perfectly clean surface- They are then 
heated to nearly the melting point of tin; and 
when ready, some molten tin is poured into tbem 
and brushed about with a piece of hemp over 
which some sal ammoniac in powder has been 
strewn- 

(17) L. C. C. asks : 1. How may grease 
stains be removed from marble? A- Have you 
tried benzole ? 2. Ho w may iron rust stains be re- 
moved from marble? A- They cannot be removed 
without injury to the marble- 

(18) H. T. P. asks: In a good article of 
wheat, what is the proportion of 1st and 2nd class 
of flour, and what of bran and middlings? A. This 
depends much upon the method of grinding and 
preparation. We believe the average to be about 
as follows: Fine 60, second 13, bran and loss, 27 
parts in 100. 

(19) W. L. D. asks : Please give me a re- 
cipe for iron tonic or wine of iron. A. The so- 
called wine of iron consists of a solution of the 
citrate of iron and quinine in a mixture of spirit 
of wine and water. 

How can I make paste blacking? A. Blacking 
consists of a black coloring matter, generally bone 
or ivory black, and substances which acquire a 
gloss by friction, such as sugar and oil. The usual 
method is to mix the bone black with sperm oil, 
sugar, and molasses ; a little vinegar is then well 
stirred in, and strong sulphuric acid gradually 
added. The acid, acting upon the salts of lime in 
the bone black, produces sulphate of lime and a 
soluble acid phosphate ; the sulphate forms a ten- 
acious paste with the other ingredients, which can 
be spread very smoothly. The oil serves to render 
the leather pliable. This makes a liquid blacking; 
paste blacking containsless vinegar. The propor- 
tions should be about as follows: Bone black 8 
parts, oil 1 part, molasses 4 parts, sulphuric acid 2 
parts, vinegar 2 parts. 

(20) C. S. M. asks : Can I advantageously 
use the refuse lime from gas works for a manure 
to enrich a sandy soil ? I was informed by a gar- 
dener that, if I put it on my grounds, it will cer- 
tainly ruin my land- A- The gardener's statement 
is correct- 

(21) J. S. T. asks: I wish to melt cast steel 
scraps with cast iron, copper, and brass. I can 
melt it, but cannot get it hot enough, when melt- 
ed together, to run a piece of casting. Can I melt 
it in an ordinary f oundery furnace ? A. Melt the 
steel first ,then the iron (cast,not wrought) and cop- 
per,and finally the zinc. We do not think that you 
will succeed in obtaining good castings from such 
an alloy, and, moreover, such a compound metal 
certainly have little to recommend it. 

(22) W. C. R. asks: Where are the chief 
centers of the carbonate of soda manufacture in 
America? A. American manufacturers cannot 
compete with the English in the production of this 
salt, and consequently there are no manufactories 
of any account in this country. We cannot find 
any statistics of this trade. 

(28) A. L.E.asks: Please give me agood re- 
cipe for removing stains from the fingers after 
smoking a cigarette? A. Use a little piece of 
pumicestone with soap and water- This is the least 
objectionable method- 

(24) C. P. H. asks: 1. What will clean 
white spots and stains from zinc? A. Try a little 
fine emery cloth, and finish with powdered pum- 
icestone. 2. What will clean frosted silver? A. 
Use a rag buff and putty powder. 

(25) S. C. asks : Can you let me know an 
easy way to find the chord of an arc when the ra- 
dius and degrees are given? A. Chord=[2X(radi- 
us)'— 2X(radius)»Xcosine angle]"-'. 

(26)R. & H. say : 1. We have a double oscilla- 
ting engine cylinder, 3x6 inches, which we desire 
to put in a steam launch. What dimensions of 
boiler would be suitable? A. Use a boiler 3 feet 
in diameter and 4 feet high. 2. Would steel be 
preferable to iron ? A. Either will do. 3. What 
size of boat would she drive successfully at 6 or 8 
miles per hour ? A. Use a boat 25 or 30 feet long .4. 
What size and number of blades of propeller would 
you advise? A. Use a propeller 28 or 30 inches in 
diameter, and of 3ii feet pitch, with 3 blades. 

(27) W. S. P. says : 1. I am building an en- 
gine of 2 inches bore by 3^ inches stroke, with a 
fiy wheel 12 inches diameter weighing 16 lbs-, run- 
ning at 300 revolutions per minute with 50 lbs- 
steam- What power would it develope? A- From 
ato^ot a, horse power- 2- What would be the 
proper size for a boiler with single fiue? A-Make 
one 18 to 20 inches in diameter, and 3 feet high- 3- 
How large a boat would the above engine propel 
at a speed of 3 or 4 miles per hour? A- One 10 
or 12 feet long- 4. Which would answer best, a screw 
or paddle wheels? If a screw, of what diameter 
and pitch should it be? A. Use a screw, 16 or 18 
inches in diameter, and of 2H feet pitch. 

(28) T. H. W. asks : Can a velocipede be 
constructed to run with one or more coil springs ? 
The springs are to be wound up with a crank. A. 
It seems possible. 

(29) C. W. says : I say that, by taking an 
ordinary rubber cane, with a loaded head, by the 
ferrule end, one can strike a heavier blow than if 
one grasped the cane in the center. My friends say 
that more power can be applied by grasping in the 
center. What is your judgment? A. You have 
the right idea. 

(80) C. L. asks : Gas leaking through pipes 
has vitiated the air till our nostrils are assailed 
violently. Is this gas slightly or very injurious to 
health? A- Very. 

Is Bright's disease a disease of the urinary or- 
gans ? A- Bright's disease is a fatty degeneration 
of the kidneys; and it is so called because Dr. 
Bright, in 182'r, first pointed out the frequent con- 
nection of anasarca and other dropsical affections 
with a degeneration of the structure of the kdl- 
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neys, the prominent character of which is the de- 
position of a peculiar granular matter in the sut- 
stancc of the renal ^land, together witli the grad- 
ual atrophy of its cortical and tubular structure. 

I have broken the tianslueent glass of my lialeid- 
oseope. How shall I replace it? A. Obtain apiece 
of finely ground gliiss, cut to the exact size of the 
tube, and fit it as before. 

(31) I. II. li. eays: 1. Some time since, you | 
published a ])lan of making the baroscope of Babi- ' 
net. After the baroscope is constructed, and the 
red Iluid made to rise in the glass tube by blowing 
into it, must the top be sealed ? A. No. It may 
be drawn out to a point, but the tip of this must 
be broken off in order that the air may press upon 
the surface of the liquid in the tube. A very min- 
ute hole will answer the ])iir])ose. 2. Is it neces- 
sary that the baroscope should be placed in the , 
open air for the effect of tlieatmosi)here? A. No. 

(83) Jj. ('. E. says: I make black ink, but it ; 
corrodes the pen. The ingredients are blue galls, 
sulphate of iron, acetate of copper, gum ai-abic, I 
and sugar. How can I remedy this corrosion ? 
A. It is probable that the sulphate of copper is not 
neutral. Try the addition, with constant agitation, 
of a solution of carbonate of ammonia until a pre- 
cipitate just begins to form. 

(33) F. U. W. asks : Can llie American 
black walnut be stained or changed to a light 
color? A. Strong nitric acid changes the appear- 
ance of good black walnut to that of light mahog- 
any. Chlorine and chlorinated lime bleach it. 

(34 II. K. says : I am driving a circular 
saw by hand power with a 2 inch belt from a 5 feet 
driving wheel to a 3 inch pulley on the saw shaft. • 
The objection to this plan is that the large wheel 
occupies so much room. Please give me some 
idea of the loss of power I shall sustain by using 
a countershaft and a smaller driving wheel. A. 
If the shafting is accurately litteil, the loss will 
probably not exceed 10 or 12 per cent. 

(3.1) C.J. asks: I.s there any clieniical that 
will bleach rosin as it runs out with spirits of tur- 
pentine? A. No. It is impracticable. 

(30) C. K. asks: What relative eilicioncy 
have petroleum and coal as fuel? If you have i 
to generate steam in a boiler, and you use 1 tun 
good steam coal, how many lbs. crude petroleum 
would you require, with perfect combustion, to 
do the same work? A. About 1,36« lbs. 

(37) C. P. y. asks: How can lighi colored 
tobacco leaf be made dark without injury to the 
leaf and its burning qualities? A. We know of 
nothing that we can recommend for this purpose. 

(38) A. A. M. asks: Is there anyihing that 
can be put into preserves to keep them from can- 
dying ? A We do not know of any way of avoid- 
ing it with concentrated sirups. 

(39) S, O. a.sks: Would two extra keels> 
one on each side, just below the water line, a lit- 
tle shorter than the main keel, make a canoe sail 
closer to the wind, and let it carry more sail ? Ca- 
noe is 20 feet long by 4 feet wide, and has a keel 
about 7 inches deep. A. There is some difference 
of opinion on this subject. If any of our readers [ 
have made experiments, we would bo glad to hear 
from them. 

(401 0.~E. S. says: I wish to put an up- 
right boiler in a steam launch 35 feet long, li feet 
wide, and about 3 feet deep. It is desirable to get ' 
the weight of the boiler as low as possible, and to 
have it as large in diameter as would be safe. 
What diameter and length of tube would you ; 
recommend, to drive two 6x6 inches vertical en- 
gines? A. About 4 feet in diameter and 6 feet 
high. 

MiNEHALS, ETC. — Specimens have been re- 
ceived from the following corresi)OiKlenis,nnd 
examined, with the results stated : 

B. F. W.— It is galena or sulphurct of lead.— W- 
P. I).— It is sulphuret of lead, or galena.— G. W. P- 
—It contains lead and antimony. 



al," which is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired information can 
in this way be expeditiously obtained. 



COMMUNICATIONS BECEIVED. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributionsupon the follow- 
ing subjects : 

On a Window Stick. By H. T. G. 

On the Glacial Period. By l\ B. 

On a Thread Telegraph. By G. Q. T. 

On the Phylloxera. By A. S. 

On Alexander Selkirk. By W. R. 
Also inquiries and answers from the following : 

F. C. I!., Jr.- O. K.-G. A.-M. N.-A. B.— B. B.— 

0. M. I!.— J. C. W.— C. E. S.— E. F. T.— W. L.-H. N. 

— W. C. 1!.— A. F. P.— H. C. N.— T. S.— K. !!.— E.L.E. 

—J. S.— C. G. W.— G. M.— E. S.— E. T. B.— J. r. O.- 

W. M. R.— C. W. L. 

HINTS TO CORHESPONDKNTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude tliat, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Kncpiiries relating to patents, or to tlie patenta- 
bility of in\-entions, assignments, etc., will not be 
published liere. All such (juestions, when initials 
only are given, arc thrown into the waste basket, 
as it would fill half of our ])aper to print them all ; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent: "Who sells red cedar? Who sells load 
pencils? Who sells German silver ponholdera? 
Who sells imitation gold pens? Who sells bread- 
cutting machines y AVho makes a machine for 
ironing collars? Whose is the best furnace for 
burning wet tan ? Who sells the best steam trap ? 
Who makes the best Are engine lanterns?" All 
such personal inquiries are printed, as will be ob- 
nerved, in the column Of "Business and Peraon- 



[OFFICIAL] 

INDEX OF Inventions 

FOR WHICH 

lictters Patent or the United States were 
Urauted In the /Week Endiiis;. 

April 18, 1876, 

AM> EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in tlie annexed list, 
includlhg both the specliicatlons and drawings, will be 
furnished from this oftice for one dollar. In ordering, 
please state the number and date of the patent desired 
and remit to Munn &Co., 37 Park Row, New York city. 

Alarm, burglar, C. M. Ollphant 176,340 

Alphabet game board, etc., S. T.McDougall 176,144 

Atomizer, T. J. Holmes 176,311 

Auger, earth, G. E. Sherry 176,364 

Bale-tying mechanism, W. Rogers 176,355 

Barrel head, J. W . Sasaeer, Jr 176,857 

Barrels, pumping from, S. E. Mallett 176,329 

Barrels, boxes, etc., carrier for, N. Oak 176,339 

Battery, galvanic, G. H. Bliss 176,270 

Bayonet, S. W. IIIll 176,225 

Bed bottom, J. L. Rlter 176,408 

Bedstead, G.Grleschc 176,299 

Bedstead, wardrobe. Hall, Grlsard, & Gossln 170,177 

Bee hlvc.C. E.Bost 176,273 

Bin, meal, Weller, Ayres, & LIntner 170,389 

Blasting powder, H. Courtellle (r) 7,068 

Boat knees, socket for, D. True (r) 7,065 

Boiler, hot water, J. D. Keeley 176,317 

Boiler, sectional tubular, W. H. Dougliorty 176,12 

Boiler, vertical steam, T. W. Godwin 176,296 

Boiler, heater for steam, R. Thrush 176,381 

Bolts, swaging threads on, H. E. Coy 176,167 

Book binding, Dcllcrft Rlchtcr 176,286 

Boot soles, buffing, C. C. Greene 176,298 

Boot tree, H. C. Cass 176,165 

Bosom board, E. E. Morgan 176,334 

Bouquet holder, Hoffman & Uoyt 176,310 

Brush, Davles & Wernl 176,169 

Brush, C. B.Rogers 176,197 

Button, D. Heaton 176, ,308 

Button, sleeve, E. G. Ladd 176,184 

Cake cutter, J. Collins 176,217 

Calves, muzzle for, S. Tllton ^ 176,383 

Camera stand, J. Haworth 176,183 

Can, oil, J. C. Slaftcr 176,868 

Candle, artioclal, W. A. Kowalskl 176,320 

Candy marble machine, B. & H. stern 176,374 

Car bumper spring, J. Hayden 176,134 

Carcoupllng, J. Banks 176,267 

Car coupling, Remaly & KInnard 176,243 

Carcoupllng, J. B. Smith 176,369 

Carcoupllng, G. Worden 176,396 

Car door, grain , A. Packard 176,342 

Car replaccr, S.D. Robinson 176,196 

Car ventilator, C. H. Kellogg 176,189 

Car window, G. B. Wright 176.397 

Cars, colled spring for, A. French 176,174 

Carbureter, Porter & Grimes 176,349 

Carbureter, A. WIggIn 176,156 

Carbureter, B. H. Woolman : 176,895 

Ciirds, lacing jacquard. L. A. Upson 176,153 

Cards, trimming playing, V. E. Mauger 176,332 

Carpet beater, R. Morris 170,191 

Carpet strctchiT, S. Pennock (r) 7,071 

Carpet stretcher, I. P. ^Varner (r) ■. 7,072 

Carriage step, E. A. Cooper 176,281 

Carrlagchandle, F. W. Whitney 176,155 

Carriage, umbrella top, McRcdmond & Chase 176,145 

Casks, machine for pitching, A. F. Dobler 176,170 

Chair, rocking, W. E. Buser 178,277 

Chair seat and back, G. llunzlnger 176,314 

Chandelier bell, G. B. Riddle 176,353 

Chestnuts, cleaning, N. U. Little 170,142 

Chimney cap, K. H. Meigs 176,189 

Churn, J . Cook 176,218 

Churn, O. Roat 176,198 

Cigar pipe, A. L. Munson .' 176,237 

Clock, J. W. Hlle 176,809 

Clothes dryer, E. S. Skeel 176,866 

Clothes dryer, D. B.Lovejoy 176,326 

Clothes wringer, S. F. Leach k 170,230 

Cock, stop, Kromer & Royce 170,321 

Coffeepot, P. Sours 17b, 249 

Coffee roaster, A. A . Story 176,376 

Coffee shellcr. J. A. Mosqucra 176,236 

Cording, etc., waxing soft, P.. & W. C. Blacklston 176,269 

Com preserver, I. WInslow (r) 7,061, 7,067 

Cracker box, H. Bradbury 176,399 

Cuff holder, Levy & HIrsch 176,185 

Cultivator, C. Oehrlcln 176,240 

Curtain roller bracket, H. Seehausen 176,202 

Cut off and gear, J. Knowlson 176,141 

Dish, butter, G. E. Savage 176,358 

Dish cleaner and drainer, E. S. Harper 176,304 

Dish washing machine, E. P. Hudson 176,S7 

Distilling water, D. C. Anthony 176,260 

Door cushion, C. F. Lovelace 176,404 

Drilling machine, stone, etc., Grant & Crouch... 176,183 

Drills, making twist, E. S. Taber 176,250 

Eggs, packing, C. O. Pcrrlnc 176,845 

Elastic adjusting strap, F. Armstrong 176,263 

Elevator, S. Squire 176,207 

Engine governor, steam, C . Ackerman 176,256 

Engine governor, steam, D. Shive 176,205 

Equalizer, draft, G. W.Harrington 176,305 

Equalizer, draft, A. C. Latta 176,823 

Eyelets, embossing, S. Sternberger 176,873 

Fabrics, measuring packaged, S. C. Talcott (r) 7,004 

Feed cutter, W. O. Bryan 176,725 

Fence, Iron, D. C. Guttrldge 176,300 

Fence wire, barbed, F. Arm.strong 176,262 

Ferrotypes, coloring, C. H. CoBagan 176,282 

Fifth wheel, D. G. Wyeth 176,415 

Fire arm, breech-loading, J. Barnett 176,276 

Fire arm extractor, Smith et al 176,412 

Fire arm safety lock, Skerl c« al 176,307 

I'lre board, E. G. Schwartz 176,363 

Flre-extlngulshlng apparatus, W. E. PraB 176,147 

Floor, stall, B. Schaefer 176,245 

Fruit picker's basket, O. W. Odell 176,289 

Furnace, desiccating, G. W. Rawson 176,351 

Furnaces, necks of, L. Ryan 176,410 

Gas apparatus, B. Sloper 176,411 

Gas light extinguisher, W. H. Hovey 176,312 

Gas, wood for, F. H. Elchbaum 176,288 

Gas tight Joint, A. C. Wood. 176,158 

Generator low water alarm, J. W; Eenyon , 176,81m 



Girder, compound, R. A. Healy 176,307 

Glove fastening, W. Hassan 176,224 

Gold and sliver ores, etc., pulverizing, R.M. Fryer 176,291 

Grain binder, J. Garrard 176,293 

Granulating machine, A. R. Guilder 176,176 

Gums, &c., treating refuse, L.Butler 176,128 

Halr-headlng machine, E.J.Crosby 176,219 

I Hammer, atmospheric, J. C. Buttertteld 176,400 

Hammer sockets, forming, C. A. Williams etal.. 176,255 

Harrow, shovel, J. Stoever 176,875 

Harvester, W. F. Goodwin 176,402 

Harvester, W. N. Whlteley 176,890 

Hat holder, W. H. Hampton 176,303 

Heater, J. Reynolds 176,416 

Heater, feed water, S. N. Hartwell 176,223 

Heater, locomotive feed. Waters etal 176,254 

Hinge, spring, A. A. Stlmson 176,877 

Honey package, C. O. Perrlne 176,346 

Honey, aning packages with, C. O. Perrlne 176,847 

Hook, snap, Washburne etal 176,388 

Hook, trace, W. G. Reeves 176,352 

Horse detacher, J. A. Macklnnon 176, S28 

Horee power, H.K.Andrews 176,2.59 

Horses, quarter boot for, K. G. Clark 176,166 

Hose coupling, G. W. Price 176,241 

Hose reel and water cock, W. Neracher 176,337 

Injector, S. Rue 176,199 

Inkstand calendar, G. R. G. Jones 176,183 

j Ironing board, King and Irvine 176,403 

Jack, lifting, Fayette etal 176,220 

Jugs, etc., cleaner for, L. Gott 176,297 

Key, door, W. C. Frederick 176,131 

Key hole guard, E. wilt 176,210 

Kiln and germlnator, malt, V. Noback 176,406 

Knitting machine, rib, C. J. Appleton 176,261 

Knitting yam guide, A. B. Johnson 176,315 

I Ladder step, J. C. Blauvelt 176,214 

1 Lamp chimney, W. L. Fish (r) 7,069 

j Lamp chimney and shade, T. B. Atterbury 176,160 

Lamp wick gage, W. Y. A. Boardman 176,271 

1 Lamp lantern, street, A. S. Bunker 176,164 

Lasting machines, wire for, L. Goddu 176,295 

I Latch, gate, H. Jones 176,316 

Lead trop, cast, Adee and Foley 176,258 

Lead traps, T.F.Stevenson 176,372 

Leather crimping machine, S. W. Jamison 176,181 

Leather dressing, Chemberlln etal 176,216 

Leather, softening, H.Cunningham 176,168 

; Leather, treating, W. E. Brock 176,162 

Lightning conductor, O. Preston (r) 7,068 

Lithographic damper, F. Khell 176,193 

Locket bezel, D. p. Fitzgerald 176,189 

Mall bag, E. W. Roberts 176,354 

; Mat, A. Thompson 176,251 

' Mattress supporter, J. H. Spofford 176,413 

Metal, cutting, SchofleldeJa/ 176,246 

Meter, fluid, J. B. Button 176,278 

Mills, grinding, Witt and Smith 176,157 176,393 

Millstone, J. W. Traax 176,252 

Millstone exhaust, F. A. Howland 116,180 

Mirror, H. Goldberg 176,221 

, Mlterlng machine, S. R. Pay 176,343 

Mortises, laying out, S. W . Dickinson 176,287 

Musqultobar, L. E. Ladd 176,322 

Musqulto net frame, J. H . Spofford 176,370 

Motor, spring, D. ShIve 176,203 

Mower, H. K. Kenyon 177,140 

Mucilage holder, W. J. schilling 176,361 

Musical keyboard, T.F.Simpson 176,365 

Mustache guard , V. A. Gates , 176, 175 

Nail plate feeder, U. C. Turner 176,384 

Nal'.-ieparatlng machine, B. Bevelander 176,268 

Nut lock, J. Morton 176,333 

Nuts, making, C. G. Gustafsson 176,222 

Ore feeder, Cochrane and Hendy 176,281 

Organ, reed, S. Hale 176.301 

Organ, reed, M. J. Matthews 176,143 

Oven, coke, S. Stutz 176,879 

Packing, stuffing box, B. T. Babbitt 176,261 

Pantaloons, shaping, P.Howe 176,178 

Pantaloons protector, H. Gardner 176,292 

Paper box, D. K. Osbourn 176,341 

Paper coBar, E. E . Mack 176,186 

Paper-cutting machine, E. Schlenker 176,200 

Paper cyUnders, making, C. O. Perrlne 176,344 

Paper, glazed plaid, J. F. Marsh 176,232 

Paper vessel, J. Stevens 176,871 

Pavement, asphalt concrete, S. R. Scharf 176,360 

Pipe joint, plumber's, O. CoBlns 176,283 

Pipe mold, concrete, S. Hastings 176,306 

Plane, bench, Traut and lilchards 176,152 

Planter, checkrow, J. Rothchlld 176,244 

Planter, com, E.Morgan 176,190 

Planter, seed, A. J. Branham 176,215 

, Planter, seed, H. C. Locke (r) 7,062 

Planter, seed, Martin, Bunford, and Ege 176,233 

Plow, A. E. Jester 176,138 

Plow.S. Mead 176,188 

Plow, gang, W. W. Pusey 176,350 

Plow mole, J. Scott 176,201 

i Plowshares, making an, C. H. Thompson 176,149 

■ Plowwhltlletree, T. B. Baldwin 176,212 

! Pocket guard, watch, J. Koehler 176,319 

Powder ejector, C. Chlnnock 176,279 

Press, cotton, J.A.Adams 176,'257 

Press, cotton, W. B. Vlllard 176,387 

Press, hydraulic cotton, P. B. Tyler 176,385 

Press, tobacco, E . Herbert 176,185 

•Printing on spools. Hall & AvercB (r) 7,059 

. Printing addresses, H. Slosson 176,248 

Printing press delivery, J. L. Firm 176,401 

Pump, N. Malmqulst 176,330 

Pump, air, B. T. Babbitt 176,265 

Pumping oil wells, D. C. Brawley 176,274 

Purlfler, middlings, Nllson & Olson 176,192 

Railway switch, street, B. Bevelander 176,161 

RaBway tie, G. D. Blalsdcll 176,213 

I Rake, revolving sulky, J. J.Lucas 176,327 

Ratchet wheel fastening, E. F. Stoddard...... 176,150 

Refrigerating apparatus, J. Parlsette 176,140 

Sadiron, self-heating, G. W. & J. A. Gerow 176,294 

Saddle, riding, J. H. Spofford 176,206 

Sash fastener, L. B. Clark 176,280 

I Sawmill logs, moving, A. Rodgers 176,409 

I Scraper, revolving, E. Huber 176,226 

! Seal, metaBlc, A. Friedrlck 176,290 

, Seed and fertilizer sower, E. D. Mead 176,405 

Separator, middlings. Heel & Seyler 176,242 

Sewing machine platform, C. L. Schuyler .-. 176,362 

Sewlngmachlnc rutller, J. D. Sourwlne 176,148 

Sewing machine tension, S. A. Wltherspoon 176,211 

', Shawl strap, metallic, L. Wilkinson 176,209 

Ships' rudders, G. H. Couvrette 176,285 

Shoe nail strips. Hanging, P. H. Howe 176,313 

Skirt supporter, W. A. McMBlan 176,187 

Skirt supporter, A. H. Pike 176,407 

Spindle bobbin, J. H. Sawyer 176,359 

Spoke-settlng machine, T. S. Morgan 176,235 

I Spokeshave , Traut & Richards 176, 151 

\ Spoke socket, P. Wlneman 176,391 

Spool for thread, Hall * Averell (r) 7,060 



Stamp, perforating. A . S. Bunker 176, 

Staples, making, S . H. Wheeler 176, 

Steamer, vegetable, E. Stangeland 176, 

Steel, waste, utnizlng, W. Fields 176, 

Still, S. Van Syckel 176, 

Stockings, manufacture of, J. Holmes 176, 

Stove leg, C. D. Woodruff 176, 

Stoves, collar for cook, D. Stuart 176, 

Stud spirals, winding, F. Richardson 176, 

Stump extractor, Balllet & Demarest 176, 

Table, extension, G. Zelslein 176, 

Table, folding, W. H. Tambling 176, 

Table, Ironing, C. Blom, Jr. (r) 7, 

Table, Ironing, H. A. Negus 176 

Table, Ironing, C. Wlrth 176 

Tack driver and carpet stretcher, J. McWIlllams.. 176, 

Telegraph transfer, A. J. Russell 176. 

Temple roller, A. F. Dow 176 

Thrashing machine, J. A. Throp 176. 

Ticket holder, W. V. Bohm 176 

Tobacco press, E. Herbert 176, 

Tool socket die, J. D. ABIson 170, 

Toy box, J. Kayser 176, 

Track clearer, J. H. Plelert 176, 

Trousers, apparatus for shaping, J. B. Egleston.. 176, 

Trunk, G. B. Jenklnson (rl 7, 

Truss, Johnson & Young 176, 

Valve, governor, D. ShIve 176, 

Vehicle top, E. M. Lawrence 176, 

Vehicle rope griping dc^'lce, A. E. Hovey 176, 

Wagon brake, J. Hamelbaek 176, 

Wagon end gate, N. B. Little 176, 

Walls, constructing, P. A. & I. S. Knapp 170. 

Warp threads, tying, I. L. G. Rice 176, 

Watch regulator, W. B Tucker (r) 7, 

Watch, stop, H. A. Lugrin 176, 

Water conductors, cut-off for, W. P. Myer 176, 

Water wheel, J. Shortrldge etal 170, 

Water wheel, W. Whitney (rl 7, 

Wells, pumping oil, D. C. Brawley 176, 

Wheel, split, B. G. Mills 176, 

Wheelbarrow, W. E. Jacobs 176, 

Wind wheel, A. T. Page (r) 7, 

Windlass, J. P. Manton 176, 

Windmill regulator, S. Vermllya 176, 

Wrench, C. Flesch 176, 

Wrench, W. I. Noel 176, 

Yarn, removing bunches from, E. E. Valentine. 176, 
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DESIGNS PATENTED. 

9,204.— MuQS.—G. B. Fowie, Boston, Mass. 

9,205.— Fireman's C.\p.— F. J. Miller, Brooklyn, N. Y. 

9,206.— B0TTLK8.—E. .Newman, Philadelphia, Pa. 

9,207.— Bottle.— R. P. Smith, Philadelphia, Pa. 

9,208.— Range Plates.- N. S . Vedder, Troy, N . Y. 

9,209.— Trays.-D. M. Cummlngs, Entlcld, N. H. 

9,210.— Show Cases.— J. Lehnbeuter, St. Louis, Mo. 

9,211.— .Muo.— J. Oesterling, Wheeling, West Va., el nl. 

9,212.— Glass Jar.— C. K. Sherwood, New York city. 

9,213,9,214.— Salveks.— A. Conradt, MIddletown, Conn. 

9,215.— Organ Cases.— J. R. Lomas, New Haven, Conn. 

9,216.— HANDKERCHIEF8.—T. J. Martin, Phlladelphla.Pa. 

9,217.— Organ Case.-A. S. Nichols, New Haven, Conn. 

9,218 —Garden Vases. —D.W.Lewis eJai., Hyde Park, Ms. 

9,219, 9,220.— Child's Carriages.- G. W. Marble, Chi- 
cago, III. 

9,221.— Burial Cases.- J. McGrath, New York city. 

9,223.— Knife Handle.— A. Parker, Greenfleld, Mass. 

9,223.— Shoe Uppers.— L. F. Alden, Brockton, Mass. 

9,224.— Badge.— R. C. Blerce, Menomonee, Miss. 

9,225.— Card Holders.— L. S. Davis, Waterbury, Conn. 

9,226,9,227.— Cook Stoves. —C.Harrlse(a(., Cincinnati ,0. 

9,228, 9,229.— Perforated Paper.— G. M. Jacocks et a^ 
New York city. 

9,230.— Apron.— C. Jenkins, New York city. 

9,231.— Money Box.— R. F. Kane, Cambrldgeport, Mass. 

9,232.— Flag Holders.— J. H. Odell, Philadelphia, Pa. 

9,233.— Arrow Holder, etc.— C. Robinson, Cambridge- 
port, Mass. 

9,234.— Twine Holders.— O. F. Fogelstrand, Kensing- 
ton, Conn. 

9,235.— Canisters.-J. B. Rohrman, Phlladelphla.Pa. 

[A copy of any one of the above patents may be had by 
remitting one dollar to Munn & Co . , 37 Park Row , New 
York city. 

SCHEDULE OFTATENTFEESr 

OneachCaveat 910 

O n each Trade mark $5^5 

On llUng each application for a Patent (17 years) S13 

On Issuing each original Patent 9'20 

On appeal to Examlners-ln-Chlef gm 

On appeal to Commissioner of Patents $^0 

On application for Reissue $30 

On filing a Disclaimer gio 

On an application for Design 3)i years) gjo 

On application for Design (7 years) S15 

On application for Design (14 years) $30 
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Inside Pa^e, each insertion 75 cents a line. 

Bock Pave, eacli insertion St. 00 a line. 

Engravings may head advertinements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at p ublication ojfflce as early 
as Friday -morning to appear in next issue. 

Boult'sPatent 

Reverse motion 

Paneling, Variety 

ITIouldins: and 

Dovetailing 

]U a cli 1 n e , 

cnts Panels of 

any design or 

style of mould in 

the solid wood 

with neatness 

and dispatch. Is 

a first class 

Sliaper, Edge 

and Scroll 

Moulder. 

Does general 

Dovetailing with 

thick or thin 

stuffs. Hiniplc, 




Durable, and Efficient. 




tW Send for Pamphlet and 

Sample of work. 

Improved Solid Steel Cutters for 

j,I! kinds of Variety Moulders 

ade to order, and warranted 

y the 

C, MACHINERY CO., . 
Battle Creeic, micM 



Buffalo Uxoelsior P.«^y-Planer &Matolinr 

Best of it! kiod Id usa. 
PtIcu, ri»npl€te, |2T6, Al- 
so, Ntntill l''iiiy PluieciB nnd 
Plsning UHctilne KHtm. 
wliirli are rHconiraenc'eil ks 
■uperlnrarid extrK Id qUKll- 
t7. loo Scroll Work De- 
slffnifreo on receipt of 
■tunp. For drcolari giv- 
ing detailed Information, 
AddrMt OIO.rut>. 




Petente' Hmnh », IITB, 
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ARCHITECTURAL IRON WORK. 

A PRACTICAL WORK FOU IRON WORKERS, AR- 
CHITECTS, AND ENGINEERS, and all whose Trade. 
Profession or Business connects them with Architectural 
Iron Work: shewing? the Or^nlzatlon and Mechanical 
and Financial ManaRCment of a Foundry and Bbopsfor 
tlie Manufacture of Iron Work for Bulldlnes: with Speci- 
fications of Iron Work, Useful Tables and ValuableSuK- 
Kestlons for the Successful Conduct of the Business. By 
VV. I. Fryer, Jr. With Illustrations. 1 vol., 8vo., cloth. 
$3.. 50. Published and for sale by 

.lOHX WILEY & SONS, 15 Astor Place, New York. 

*,* Will be mailed and prepaid on the receipt of the 
VrU-v.. _ _ _ _ _ 

"THE BEST EMERY WHEELS 

we have ever used."— Goodcll, Braun & Waters, Phlln- 
dflphla. LEHIGH VALLEY EMERY WHEEL CO.. 

\V(;issport, I'cnn. 






Cop ^8^ 



MAXWELL! 



> Vr.cO- 



ul 



m 



ir 



li' 



row TO MAKE SPIRAL SPRINGS. I$y 

_ .Inahua liose. With three euKravlnfrs of the tools, 
wliicli are easily made, and complete practical directions 
fir workliiK, includlnp Hardcnlnjtana Tcmperlntf. Price 
10 cents. Contained In Scientikic American Supi-li- 
ME\ T No. 20. To be had at this olHce and at all News 
Sores throughout the country. 

I^^OIi ALL KINDS OF MACHINEIiY-Applv to 
■* S. C. HILLS, 51 Cortlandl St., New York. 

F:sT SEWER PIPE MACHINERY.-A chance for bu- 
siness In all the citle.a and large towns. 

J. W STOCKWELL & CO., Portland, Me. 

SCREW-CUTTING FO^ LATHES. 

Address W. E. LEWIS, Cleveland, Ohio. 

Snydpr's I.lttic Giant Slcani Engine. 




Manufacturedby WARD B. SNYDER, «4 Fulton St., New 
York. The beat and cheapest In the country. IH.P., 
complete with Tubular Boiler, »150i 2 H.P., do., »a)Oi 
3 H.P., do., $2S0. Send tor Illustrated Circular. 

SPARE THE CROTONifc HA VE THE COStT' 

Driven or Tube Wells 

furnished to large consumers of Croton andRIdgewood 
Wafer. WM. D. ANDREWS& BRO.,414 WaterSt.,N.Y. 
who control the patent for Green's American Driven Well. 

4 RARE chance" FOR Tn VESTMENT .—For Sale. 
i\ Stock In the Lansing Iron Works. Address Box 156, 
Lan.slnt;, Mich. 



OPIUM 



and M«rphine nahlt ab«nimriy and 



vpeedily cured, rainlm: nonublicitT 
Bendctamp for pmrticulara. Dr. CarV 
ton. Vff Wash iustou bL. ChicsgiK 111 



FOR THE CAMPAIGN. 

The events of the Presidential camnalfrn will be bo 
faithfully and fully Illustrated In THE NEW YORK 
SUN as to commend It to candid men of all parties! We 
will send the WEEKLY EDITION (eight panes), post 
paid, frnni June Ist till after election for aOcts. i the 
SUNDAY EDITION, same size, at thesame price; or the 
DAILY, four pages, for $3. 

Address THE SUN, New York City. 

FOE SALE— Two Fowler Presses, Nos. 2 and 3 ' 
one Spindle Profiling Machine, never run, price 
»150; 300 lb. Steam Hammer; 24 In.x7 ft. Planer; IS in. 
I^the with Chucks. E. P. BULLARD, 48 Beekman, N.Y. 



$100 



INVESTED HAS 
PAID A PROFIT OF 



$1,700 



during the past few months, under our Improi'ed system 
of operatlnp In Stocks. Book contahilne full informa- 
tion sent on apniication. TUMBRIDOE & CO., Bankers 
and Brokers, Vi Broadway, New York . 

/CIRCULAR SAW MILLS, PLANERS. AND OTHER 
\ Wood-worklnp Machinery, made by S. HEALD & 
SONS, Barrc, Mass. Prices low. Send for circulars. 

I> l> MAGIC K?;iFE. Entirely new. Agents Wanted 
I I ■PostpaldSOc. City Novelty Co., Buffalo, N. Y 

Scientific ^a^ner, [.rerm^nrs.'fscVmr' 

F. Lewis STtmTKTANT. M.D . K H. Libby, Kdltors. 



%im 



A MONTH— Ajtencs wanipo every- 

jwhere. Business honorablnand flrti 

class Particulars sent free. Adtiresi 

r WOKTII * CO.. Si T.„ijU.Mo 



E. M. MAYO'S PATENT BOl-T CUTTER. 

Bolts and Bolt Ends of every description made to or 
der. Send for Circular, Cincinnati, Onlo. ^^ 

Planing: ^ Matching^. 

Moulding, Re-sawIng, and Tenoning Machines. Scroll 
Saws and General Wood- Working Machinery. 
JOHNB. SCHENCK'SSONSj Matteawan.N. Y. 
Send for Catalogue. ) 118 Liberty St.. N.Y. city. 



Brainard Milling Machlnes s'n'disr 

tW Send for circulars to B. M. M. CO., 131 Milk St., 
Boston, Mass., 



WITHEHBY, RUGG & RICHARDSON, Man- 
ufactures of Woodworth Planing. Tonguelng, 
and Grooving Machines, Daniel's Planers, Rlchardson^s 
Patent Improved Tenon Machines, Mortising, Mould- 
ing, and Re-Saw Machines, and Wood-Working Ma- 
chinery generally, 26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by U. BALL A CO.) 

L. B. WITHERBY. O. J. RUGG. 9. M. RICHARDSON. 



FRICTION CLUTCH^s^. 

^And elevators. 

■ ' "■ ■ IN &CO.PR0V.R.I, 



STEAM ENGINES FOR SALE. 

I offer the following very superior Todd & Rafferty En- 
gines for sale at greatly reduced prices, If disposed of be- 
fore the first of May to save removal, viz. : One 18x36, one 
14x18 (sawmill), one 12x14, one 11x24, one 10x24, one 9x20, 
one 7x16, one 5x10 on legs, one 8x12, portable one 8x16, 
double hoisting: al first class and entirely new. Also 
various sizes and kinds of Boilers. I will also furnish 
HnecincationE and estimates for all kinds of ropeand bag- 
ging machinery. Send for descriptive etreularand pricf. 

Address J. c. TODD. 

88 Liberty St., New. York, or Paterson, N. J, 



H 



IG PAY to sell our Rubrbr Printing Stanps.— 
• Terms free. TAYLOR & CO., Cleveland, O. 



Tlie fact that this shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any 
other in use, renderslt undoubtedly the most economical^ 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. CotfPLiNo, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES * LAU0HLIN8, 

Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa. 
190S. Canal Street, Chicago, 111. 
OP-Stocks of t his shafting in store and for sale by 
FULLER, DANA. & FITZ . Boston, Mass. 
GEO. PLACE & C!0., 121 Chambers St., N. Y. 
PIERCE & WHALING, Milwaukee, Wis. 



DIRECTORY. 



The Public are hereby cautioned aealnst purchasing 
any Bnainesa Direcmry represented to be Issued by this 
Company bound up to ihitats 

WILSON'S BUSINESS DIRECTORY, 
and not bearing our Imprint on the Title Paee. 

WILSON'S BUSINESS DlRECTOfev 
Is notlssued tin about Ist May, In order to Include all 
Business Removals. 

THE TROW CITY DIRECTORY COMPANY, 

11 University Place, New York. 

per day at home. Samples worth |1 
free. Siinson & Co., Portland, Me.C 



$5 to $20 



PERFECT 

NEWSPAPER FILE. 

The Koch Patent File, for nreservlng newspapers, 
ma<;azlnes, and pamphlets, has been recently Improved 
and price rednced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or »1. 25 at the 
office of this paper. Heavy board sides: Inscription 
■• SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific American. 



The H O A □ L E Y 
PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR 

AND B A k -\ N I f 11 V \ I V t . 

THE BEST,-" MOST ECO NOMICAL ENGINE (VIADE 

Sf^o r o fii c / f; <^ Lf L A fi , 

ThjJ.C.HOADlEYCO. LAWRENCE. MASS. 



VTISTT'nA'D HOW nADE iiv 

cider, wine. Molasses or Sorghum ,u>l(Aau( ufing aruttH. 
Address. F. I. SAGE, BpringHeld, Mass. Name Paper. 



R. A. Yervalen's Brict Maclines, 

Made at Uaverstraw, Rockland Co., N. Y. Maklnfrnlne 
tenths of all the brick used In the State. Send for circular. 



PATENT 



Planing: and Matching: 

and Molding Machines, Gray and Wood's Planers, Self- 
olllng Saw Arbors, and other wood-working machinerv. 
S. A. WOOD'S MACHINE Co., ( 91 Liberty St , N. T. 
Send for Circulars, etc. } 172 High St., Boston. 



Ij WROUGHT 

Beams & Girders 



THE UNION IRON MILLS, Pittsbui^h, Pa.- 
The attention of Engineers and Architects Is called 
to our Improved Wrought-Iron Beams and Girders (pat- 
ented), inwhich the compound welds between the stem 
and flanges, which have proved so objectionable In the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph , address 
Carnegie Brothers ft Co. , Union Iron Mills ,Ptttsburgh,Pa. 



EAGLE FOOT LATHES, 




Machiherv 



PLANINGSc MATCHING, 

MOULDING, MORTISING. 

.TENONING,RESAWING,SH APING. 

L BAND & SCROLL SAWS &c.^c^ ^ 



1 A. FAY & CO 

W* CINCINNATI o.^*^* 



with Scroll and Circular Saw AtUch- 
ments. Slide Rest, Tools, ftc. ; also Small 
Engine Lathes, Metal Hand Planers, ftc. 
Neatest designs, superior finish. Loir 
Pricett. Our new -Catalogue describes 
these and every tool necessary for theAm- 
atcur or Artizan. Send for ft. 

WM. L. CHASE ft CO. 
95 ft 97 Liberty St., New York. 



WH IPPLE'S 

Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
forl874. The JudeeBfiay: " We consider this method of 
faHtenlntr DOOR KNOBS a preat Improvement over any- 
thing yet Invented for the purpose, as It obviates the use 
of Kide screws and washers, and can be refculated to suit 
any thickness of Doors." Sendfor Circular. 

THE PARKER & WHIPPLE COMPANY, 
West Meriden, Conn., or 97 Chambers St., N. Y. 



nEACHINERY, 

IBOK * WOOD WOBKIKO HACHIHZST 
OF ETEBT DESCBIPTIOir. 

Cold Rolled Shafting. 

HANGERS. PULLEYS, COUPLINGS. BELTING, ftc. 
ftc. Send for Illastrated Catalo^e and Price List. 

GEORGE PLACE, 

131 Ctaamban ft 106 Raade St«., N, T, Cltr. 





FIRST PRIZES, VIENNA, PARIS. NEW YORK, 
BALTIMORE, BOSTON. 
Send forclrcular of recent patented Improvements. 
THE NORW ALK IRON WORKS. 

South Norwaik, Conn. 

MACHINERY OP IMPROVED STYLES FOR 
making SHINGLES, HEADING, and STAVES; 
also GUAGE LATHES for TURNING HANDLES. .■■ ole 
makers of I..aws Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport, N. T. 

LeCoiant's i^atent 
3IACH1N18TS' TOOLS. 

Reduced Prices. 

Set Iron Dogs, ?gto2in » 5.60 

'• •• '• ?<1"4" 112.00 

"Steel '• ?(;"2" I 6..10 

«"4" »13.00 

Iron ft Steel Clamps, Die Dogs.Clamp Dogs, Vice Clamps, 
Expanding Mandrels, ftc. bend for latest Price List to 
C. W. LE COUNT, South Norwaik, Conn. 

KIDGE'S FOOD FOR Infants ft Invalids Is the stand- 
ard preparation of Its kind In England and America. 

Model Engines. 

Complete sets of 

w ) i L/.:i-=^^^ Castings 

^p=d for making small 
Model Steam Easlnes \% In. bore, 3 In. stroke, price $4; 
ditto 3 In. bore, 4 In. stroll, price $10, naiiie style as cut. 
Eureka Foot Lathes only 15 Dollars. Gear wheels and 
Parts of Models. All kinds of Small Tools and Materials. 
Illustrated Cataloene Free. 
GOODNOW& mGHTMAN.23 Comhlll, Boston, Mass. 

SCROLL SAWS. 

Machines, Saws, Tools. Patterns, Etc. 

FRASSE & CO, 62 Chatham St., New York. 

P. BLAISDELL & CO.. 

Worcester) Mass.. 

Manufacturers of the Blalsdell Patent Upright Drll 1 1 
other flrst-class Machinist's Tools. 

mu^Q MUSTACHE produ:; th use 

.. --^-^nio of Dyke's Beard ELixTK.wttiiout 

m ^R^f Injury, or will forfeit tl 00. Sale and sure. 

- *»**wlth full directions, poslpoJd, 25 cts. L 

A. SMITH ft CO , Agents, Palatine, 111. 

ALCOTT LATHES.f or Broom, Rake and Hoe Handles- 
S. C. HILLS, 51 Cortlandt St., N. Y. 

N. F. BURNHAM'S^ 

1874 TURBINE 

Water Wheel 

Has. DISPLACED hundreds of othe' 
Turbines, but HAS NEVER BEEN IT- 
SELF DISPLACED. Pamphlet Free. 

N. F. Bnmham, York, Pa. 

ELECTRIC BURGLAR ALARMS, Hotel and House 
Annunciators, Call Bells. Signaling Apparatus. Chenn 
Teleg.Inst'8,Batt's,etc. T*l. Supply Co. .Cleveland, O, 

WP. & JOHN BARNES, 
. Manufacturers of Barnes' 
Patent FOOT-POWER MACHINE- 
RY. SCROLL SAWS, LATHES, CIR- 
CULAR SAWS, Etc. The only foot- 
Sower machinerv without crank or 
ead centers. |l,500 to $2,000 per 
year made using these machines. 

W- Send for ILLUSTRATED 
CATALOGUE. 

ROCKFORD, 

WINNEBAGO COUNTY, 

ILLINOIS. 

AMATEUR WORKERS 

IN 

RareaniFaocyfoods 

Can find everything they desire, and four books of 

Beatitiftil Designs. 

Send 3c. atampforournewand enlarged Catalogue and 
price list (3d edition Just Issued) to 

GEO. W. READ & CO. 

186 to 200 Lewis St. .foot 5th to 6th St., E. R., N. Y. 






SHAFTSPI 
COUF 



JLLEYSHANGERS 



In Stock, and for Sale by 

WILLIAM SELLERS ft CO., 
Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on application. 

ADVERTISERS DESIRING TO REACH Coun- 
try readers can do so In the cheapest and best mant 
ner by using one or more sections of Kellogg's Grea- 
Newspaper Lists and State Divisions. Good medium for 
Patentees. For Illustrated catalogue and colored map, 
address A. N. KELLOGG, 79 Jackson St., Chicago, 111. 



ThBTOT.T.-O-ATT!' Prize Plctnre sent free : An 
xue J.uriJj-UilXXi. Ingenious gem ! SOohJectsto 
and ! Address with stamp, E. C. ABBEY, Buffalo, N. Y. 



A WEEK to Agents, Old ft Young. Male ft Fe- 
male, In their locality. Terms ft OUTFIT FREE. 
Address P. O. VICKERY ft CO., AugusU, Me. 



$77 



)g 



BLAKE'S PATENT 

Stone and Ore Breaker 

Crush es all hard and Brittle Substances to 
any required size. Also, any kind of 
Stonk for Roads and for Concrete, &c. 
Address BLAKE CRUSHER CO., 

New Haven, Conn. 

JMPORTANT FOR ALL CORPORATIONS AND 
MANF'G. CONCERNS. -Bnerk's Watchman's 
Time Detector, capable of accurately controlllnp: the 
motion of a watchman or patrolman at the different sta- 
tions of his beat. Send for circular. 
J. K. BUERK, P. O. Box 979, Boston, IHaBH. 
N, B.— The suit against ImhacuserA Co., of New York, 
was decided in my favor, June 10, 1874. Proceedings 
have been commenced against Imbaeuser & Co. for sell- 
ing, contrary to the order of the Court, and CBpecIally the 
clock with a series of springs In the cover, and marked 
Pat'd Oct. 20, '74. Persons using these, or any other 
clocks infringing on my Patent, will be dealt with accoi^ 
ding to law. 



PATENT DOUBLE ECCENTRIC CORNICE BRAKE. 
Manufactured by THOMAS & ROBINSON, Cincin- 
nati, O. Send for Circulars. 



^RALGIA 



CHU, or nuvtir will lail tunNSTANTLy c"''^ Neur&lgia, 
Nervoua Htad-acbe, Tooih-KctiK, sciKtica, Fftce-ube and 
111! nerrous pains. I will return tbn price paid |p it 
should fitil. and m; reiiponsibilityla ' nmcieol guann- 
te«(. Tou Mke no rUli in ordering thla jitdlclo* for it 
CAN NOT FAIli 'or external nae AganU wanted. 
fij ptr oottl* itBt on rootipt of priea. Ou only b« had of 
W. M. RlOHHRDMN, « WTJd^, «n.*ifi^O. r 0. BOXlItt 




EEVEESIBLE 

HOISTING ENGINE 

FOR ALil. PURPOSED. 

|y Chean. simple, durable, and eflfective. _iyj 

LIDGERWOOD M'F'G CO., 165 Pearl St., N.Y. 

E. GOULD'S SH A PEK 

BEST IN MARKET. Newark, N. J. 

^■^■HHBMi SAJETY HOISTING 

OTIfS Machinery. 

OTI8, BROS. & CO., 

No. 348 BROADWAY, NEW YORK. 

THE IMPROVED 

NIAGARA STEAM PUMP, 

9Atom Pearl St.. BrnoHyii. N Y 
Agency, A. Aller,95 Liberty St., N.Y. 

Norman Hubbard, 

Sole Manufacturer, 

Engines and Boii.ehs, 

Pulleys, Shafting, and Hangers 

a Specialty. 




FARM 



Catalogue and maps free. 

J. V. MANCHA, 

Easton, Md., Smyrna, Del. 



R K W A IM> . 



All about 

Maryland and 

Delaware. 

^ ~~ » 1 

The advertiser Is In quest of an elastic substance (In- 
dla-Rubber or other material), of a dark color (black 
preferred), which wil retain Its elasticity, and not be 
affected by air, moisture, or animal oils. To be used In 
thin slips, about 3-32 Inch wide. To the tirst party In- 
fonnlng us how or where a substance satisfactorily an- 
swering the above conditions may be obtained on rea- 
sonable terms, ?100 will be paid. Apply to JOH.s » HIN, 
Editor of Tkchnologist, 176 Broadway, New i ' r^. 



NO 



We will start you In a . w.ncss yoi 
canmake^SO a week wltnnut capital 
Ril ^% |WI r\/ easy and respectable for either wx. 
I TI \J iH C T Agents' Supply Co., 2fil Bowery, N. Y. 

Pond's Tools. 

ENUINE L,ATHE8, PL,ANER8, DRILLS, i&e. 

Sendfor Catalofrue. DAVID W. POND, Successor to 
LU CIUS W. POif D, WorcCMter, MnKs. 

DO YOU *'*'® "' Female. Send your ad- 

viravrp dress and get somethinf; that will bring 

_ —y'AWT voiin honorably over fl50 a month .sure. 

MONrlx Inventors' Union, 173 Greenwich St., 



Water Elevators. 

WM. E. HAI^E A- CO., 

107 Lake St., Chicago. 56 Park Place, New York. 

PUNCHING iSHllilf^ 

DaOF FaESSES. Middletown, (Jonn. 

L*l ^> a. day at home. Agents wanted. Outfit and 
r>i^ terms free. TKUK & Co., Augusta, Maine. 




[ESTABLISHED 1846.] 

Munn & CoYpnt Offices. 

The Oldest Agency for Holicitintc] Patents in the 
United Htates. 

THIRTY YEARS' EXPERIENCE. 

MORE PATENTS have been secured through this 
agency, at home and abroad, than through any other In 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom hiivc been 
selected from the ranks of the Patent Office. 

SIXTY THOUSAND Inventors have availed them- 
selves of Munn & Co. 's services In examining their in- 
ventions and procuring their patents. 

MUNN & CO., In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine In- 
ventions, confer with Inventors, prepare drawings, spe- 
ciflcatlons, and assignments, attend to filing applications 
in the Patent Office, paying the government fees, and 
watcheach case step by step whllependlngbefore the ex- 
aminer. This Is done through their branch office, corner 
F and 7th streets, Washington. They al.eo prepare and 
flle caveats, procure design patents, trademarks, and re- 
issues, attend to rejected cases (prepared by the Inventor 
or other attorneys), procure copyrights, attend to Inter- 
ferences, give written opinions on matters of Infringe- 
ment, furnish copies of patents, and, In fact, attend to 
everybranchof patent business both In this and In for- 
eign countries. 

A special notice Is made In the SCIENTIFIC AMERI- 
CAN of all Inventions patented through this agency, with 
the name and residence of the patentee. Patents are of- 
ten sold. In part or whole, to persons attracted to the in- 
vention by such notice. 

Patents obtained In Canada, England, France,Belglum 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign patents, 
whichstatesthe cost, time granted, and the requirements 
for each country. 

Copies of Patents. 

Persons desiring any patent Issued from 1836 to Novem- 
ber 26,1867, can be supplied with official copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent Issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice CI. 

A copy of the claims of any patent Issued since 1836 wl 
be furnished for f 1 . 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet containing the laws and full dlrectlonfi for 
obtaining United States patents sent free. A hand- 
somely bound Reference Book, gilt edges, contains 140 
pages and many en ravings and tables Important to every 
patentee and mechanic, and Is a useful handbook of ref- 
erence for everybody. Price 25 cents, mailed free. 
Address 

tflTKN ft CO., 
Publishers SCIENTIFIC AMERICAN, 

Sy Park Row, N. V. 

Braxob Omos— Comer F and 7th 8trcetSf Wash^ 
netoDt Dt C> 
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Sl.OO a line. 
75 I 



Back Paire • ------ 

Inside Fane --------73 cents a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Ftiday morning to appear in next issue. 



VALUABLE PATENT FOE SALE-The sub- 
scribers offer for sale their valuable Patent Right, 
a "Railroad Signal;" or a partner taken to take full 
charge of the business. Apply sooh. Address RIETH- 
MATER & ISCHE, HatfleldP.O., Montgomery Co., Pa. 



f,M„MJS,nM f «1 > day <ur«, tn a new baiineis, J'arlieularMfrtt N , 
K^^ah T I'i r. Sun isyi : " C. A. CLEGG (89 Du.ne .1 ,N.Y. ! 
II rtiponsttite it rtliabU. H« offeri AgenU txtraordinary inducflmeDU*'' 



LEHIGH UNIVERSITY.— TUITION FHBE.- 
Clvll, Mechanical and Mining Engineering; Chemis- 
try and Metallurgy; A Classical Course ; French and Ger- 
man; English Literature: International and Constitu- 
tional Law ; Psychology and Christian Evidences. Address 
The REV. JOHN LEAVITT.D.D.tPres., Bethlehem, Pa. 
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Do Tear Own Printing! 

H* O \juwm aiiM for lugsr wen. 

BaalBoas KLvm da their prlnttaii; and adrail*- 

lug, MVfl money ftadtocr««w trmd*. Flwmiia aitd 

•fit la AmAtear Prlatlnf . Tb« OlrU oi 

AVfi^*^' ffT«At fan and tnnke mouvj fmt al 

'Vj ^printing. Sand two ■Utnu for toll «•!*- 

loguc of pm— , typp, <te.. to tbs liunflMtann, 

ICELBET Jt OO., Mert4e% Omb. 



WHITE HOLLT, AND OTHER AMATEUR WOODS, 
all thlckneBseB. Low prices: A. H.QUINBY& CO., 
Wilmington, Delaware. 

PORTLAND CEMENT 

For Walks, Cisterns, Foundations, Stables, Cellan, 
Bridges, Reservoirs, Breweries, etc. 
RemltlOcentsfor Practical Treatise on Cements. 
S. L. MZBCBANT & Co., 76 South St., New York. 




Upright 
Stationary Engines, 

Stroner, Simple, Safe, and Ser- 
viceable ! 
1, 6, and 8 Horse Power. 

GRIFFITH & WEDGE. 
ZanesvlUe, Ohio. 



R 



OGERS" TANNATE OF SODA BOILER 

SCALE PREVENTIVE. 

JOS. G. ROGERS ft CO., Madison, Ind. 
Send for book on Boiler Incrustation. 



THE NATIONAL 

Steel Tube Cleaner. 




Adopted by IT. S. Navy. For sale by dealers. Send for 
Circular. __«, 

HON-COXBUSTIBLX STEAK BOILES ft FIFE 

COVERINa 

UriTH "AIR SPACE" IMFBOVEMBNT. 

Saves 10 to % per cent. CHALMERS 8PENCE CO., 
Foot E. 9th St., N. T. ; 12(8 N. 2nd St., St. Louis, Mo. 



Iron Planers, Engine Lathes, 

Radial Drills, 

Boring and Turning Mills, 

And a full line of MACHINE TOOI^ of tbe best de- 
sign and wortmanBh ip, m ade hj 

:^^iles *ool ^orks 



, Ohio. 



O CREW PROPELLERS, THEIR SHAFTS AND 
i!j FITTINGS. By Hamilton W. Pendred.M. E. An 
able treatise, showing the present practice. Its advan- 
tages and defects. With2Silpire». Price 10 cents. Con- 
tinued in No. 4 of SCIENTIFIC AMERICAN SUPPLE- 
MENT. To be had at this ofBce, and of all news agents. 



For showing heat of 
Ovens,Hot Blast Pipes, 



Pjrroineters, 

Boiler Flues. Super-Heated Steam, Oil Stills, &c. 

HENRY W. BULKLEY, Sole Manufacturer. 

149 Broadway, New York, 



Stone Channeling 



OK 



Quarrying Machine, 




ITABDirEIili PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OP 
QUARRIES. 

STEAM STOHE CVTTEB CO., BTTTLAn), TT. 

SOLE PBOPBISIOBS AND MANUTACTUBBBa 



OA.S FITTEBB, PLUMBBR8. An> BNOI- 
NEERS. read Gal Fitter's Guide, a book of 
instruction. Prices 7i>e. and |1 per copy. 

J. D. GALLOWAY, IMS N. 10th St., PtaUa. 



MO Y B> 8 



Mill Fnmlslilng Works 

are tbe largest in the United StatejT They make Bnir 
Millstones, Portable Mills, Smut Machines, Fackers.MlU 
Picks, Water Wheels, Pullers and Gearing, specliUlT 
adapted to Hour mlUs . Bend for Catalogue . 

J. T. NOYE A SON, Buffalo, N. T. 




WJknkwHEEL 

WTonKm \wTi«NnatNTS>. 
aus ron hew cmcuvMt. 

IKen^WVtt HOUSTOH 
\KOHVfORKS. 

BftU>\T, WtscoKsm. 



Todd & Raflferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine, Lowe's 
Patent Tubular and Flue Boilers, Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Silk, 
Tow Oakum, Bagging , Rope, Flax, and Hemp Machinery. 
Agents forthe New Haven Manufacturing Co.'s Machin- 
ist's Tools, for Judson's Governors ana Stop Valves, 
Sturtevant Blowers, and Differential Pulley-Blocks. 
WABEBOOMS.88 LIBERTY STREET, NEW YORK. 
WORKS, PATEBSON, NEW JERSEY. 



VSWieilll AND LEVER 

JlXiO A GAGE COCKS. 

MURRILL &. KEIZER, 44 Holllday St., Bait. 



DAMPER 
REGULATORS 



To Boof era. Builders, & Property Owners. 




A complete Roofing for S3 per square, durable, eco 
nomlcal, and fireproof. Send for Samples and Circulars. 
E. H. MARTIN, General Roofing Materials, 
70 Maiden Lane 
and 9 Liberty St., N. T. 



P. O. Box 4784. 



BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Com, 
Com and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground bv other mills. 
Also for PalntJB, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, comer of White and Elm Ste. , New York. 



THE CENTENNIAL INTERNATIONAL EX- 
HIBITION OF 1876.— The full History and Progress 
of the Exhibition, maps of the grounds, engravings of 
the buildings, news and accounts of all the most notable 
objects, are given weekly In the SCIENTIFIC AMERI- 
CAN SUPPLEMEN T. Terms, $5 for the year; single co- 
pies 10 cts. To be hadatthlB omce,and of all news agents. 
All the back numbers, from the commencement on Jan- 
uary 1, 1876, can be had . Those who desire to possess a 
complete and splendid Illustrated Record of the Centen- 
nial Exposition, should have the SCIENTIFIC AMERI- 
CAN SUPPLEMENT. 




and Shaped Diamond Carbon Points, indispensable for 
Truelng Emery Wheels, Grindstones, Hardened Steel 
and Paper Calender Rollers, Drilling, Planing, Moalding 
and sawing stone. J. DICKINSON, 64 Nassau St. , N. Y\ 



THEONLC PKLVtMll/tOf INC ^^ US TA r ION 
ANDCORROSlON-i-L.',,', > >■ 

COLUMBIA CHEVIICAL WORKS 



HASKELL'S THREE CYLINDER PUMP - 
Hand or Power. Cheaper than a Steam Pump. 
Will outwear a Rotary Pump— do more work, with less 
power, than any other pump. Not liable to get out of 
order. Any blacksmith can repair It. Adapted to any 
kind of bard work. Send for Circular. 

CHASE MACHINE COMPANY, Boston, Mass. 



HAV. lOIINS' 



ir- .■*^^ ;:!' 



MATERIALS 



Asbestos Rooflng, with the Improved White Asbestos 
Fire Proof Coating, for steep or at Roofs In all climates. 
Asbestos Roof Coating, for old Leaky Roofs. 
Asbestos Cement, for repairing Leaks on Roofs. 
AsbestosRoof Paint, for Tin Roofs, Ironwork, &c. 
Asbestos Paints— all colors— for structural purposes. 
Asbestos Fire Proof Coatlnir. for wood work, &c. 
Asbestos Steam Pipe and Boiler Coverings. 
Asbestos Steam Packing, flat and round, all sizes. 
Sheathing Felts, Vermin-Proof LlnliHr,&c 

These articles are ready for use, and can be easily ap- 
plied by any one. Send for Pamphlets, Price Lists, &c. 

H. W. JOHNS. 87 Maiden Lane,N.Y., 

P atenteeandManufacturer. Established 1858. 
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I.. SniTB HOBABT, 

President. 



J, o. moss, 

Superintendent. 



D. I. CARSON, 

General Agent. 




MotolngravingCo; 



T CSrkfiSS^^ 



From 62 Courtlandt Street to €7 Park Place. 



Tbe Photo-EngraTlng Company was incorporated May, 
1873, and, by s Patient and steady persistence. In spite of 
all obstacles, has established a business which Is perma* 
nent and successf ul,and now requires the Increased space 
and facilities afforded In our new location. 

Our Relief Plates are now used satisfactorily by the 
principal publishers and manufacturers In every State In 
the Union, over 76,000 of them having been made and dis- 
tributed In the past four years. They are produced pho- 
tographlcaily, by a secret method Inventedby our Super- 
Intendent, known as the "MOSS PROCESS," which 
dllliera essentially from all other " processes " for mak- 
ing Belief Plates, has been demonstrated to be vastly 
superior to them all, and Is owned and operated solely by 
the Photo-Engraving Company . 

Our plates are adapted to all sorts of Illustrations for 



books, newspapers, and catalogues, as an excellent sub- 
stitute for wood-cuts, costing much less and being pre- 
pared more quickly. 

They are In hard type-metal, not ' 'bitten' ' or ' *etched, ' * 
and should not be confounded with etchings In zinc or 
other metals. 

They are mounted on blocks type-high, ready for use 
on any type-printing press, require no more " making 
ready ' * than any other * * cuts, ' * and will wear as long as 
any stereotype plates. Electrotypes or itoteotypes may 
be made from them in the osual way. 

Messrs. Mann ft Co., the American Tract Society, 
Scrlbner A; Co. , D. Appleton ft Co. , and other prominent 
Publishing Houses are among our regular patrons. 

^~Send stamp for Illustrated Circular. Please say 
where you saw this. 



W. C. DUYOKINCK, 

Ixrovm, MAHcrAcrrrBKBi Aim DsaIbb tK 

Railway, Machinists',and En 
gineers' Supplies. 

60 and 93 JOHN STREET, 

P. O. Box 4101. NEW YORK. 



Machinists' Tools. 

New and Improved Pattebks. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills,. &c. 

NEnr HAVEN jnANCFACTrBING CO., 

Ne^ HaTen, Conn. 



American Vehicles Wanted in Germany. 

^fManufacturersara Invited to send Illustrated Cataloenes and Price List to C, Bl, care of 

RCTDOLPH M03SE, Frankfort-on-the-Maln (Germany). 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

f . & maim, T..Fmi 1. 1 mn, rttfi 
I. B. FiEKc^ in. 
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Niagara 
Steam Pump Works 

ESTABLIBHKD 1836. 

CHARLES B. HARDICK, 

No. 33 Adams Street, 

BROOKLYN, N. Y. 



THE HEALD & SISCO 

Patent Centrifugal Pumps. 

VttRTICAIi dc HORIZONTAI.. 

First Premiums at New Orleans, Cincinnati, and New 
York. *' Medal of Special Award, ^^ 
American Institute, isri. 
Perfect satisfaction guaranteed. The cheapest, simplest, 
strongest, most efficient and popular Pump In use, for 
emptying Drr-docks, Coffer-dams, etc., and for use In 
Paper MlUa , tanneries, and Factories. STEAM PUMPS 
Terylow,for Wrecking, Dredging, Irrigating, etc. Illns- 
trated pamphlet, free. Nearly 1,000 references to actual 
customers. SI pages first class testimony. Address 

HEALD, SISCO & CO. Baldwinarllle, N. T. 



WATERPROOF COURT PLASTER FOR THE 
MILLION— 100 sq. Inches In a package for 10c. ; S 
packages, 2Sc . , by mall. Lumbermen, Farmers, Mechan- 
ics ana Housekeepers, this Is just the thing you all need. 
Sells at sight. Agent's terms and sample, IOC. 

O. I. FOST£I(, Salem, N. H. 



Portland and Keene's Cement. 

From tbe best London Manufacturers. For sale by 

JAMES BRAND, 85 Beekman St., New York. 
A Practical Treatise on Cement furnished for 2S cents. 



NEW AGENCIES. 

Having Just established Agencies in the hands of 
GEO. PI«ACE* 131 Chambers St., New York, 
and of SHEARMAN Sc HIL.IiES,Arch St., Phlla- 
delphla, Tanlte Emery Wheels and Machines can now 
be had in both cities on reasonable terms. 

Prompt Delivery 

a special feature. No delay needed in getting large 
Wheels. 

THE TANITE CO.. 

STROUD8BURG, PA. 



TKON PLANING MACHINES A SPECIALTY. 

1 WHITCOMB & CO., M'f 'rs, Worcester, Mass. 



MANUFACTURERS AND PATENTEES hav- 
ing useful articles, suitable for the Hardware Trade, 
and desiring aid to manufacture and Introduce the same, 
address P. P. PRATT, care Pratt & Co., Buffalo, N.Y. 
Small samples may be sent, same to be returned If desired. 



SEND FOR CIRCULARS OF ONLY CHOICE 
2d hand Engines and Boilers, Portable and Station- 
ary, also of Pumps, Tubing. Casing, Iron Pipe, Ac, to 
JAMES M. mNGHAM, 
Successor to BINGHAM & RICH, Oil City, Pa. 



Diamonl Uii Emery Wtieels. 

Pbicks— OxW. $1.25: 8x1, »2.25: 12xl«, $5.50; 16x2, I12.S0; 
18x2, $16.00; 'Mi2. $19.s0; 24x3, |42. Alt other sizes at pro- 
portlonate prices. Fast cutting, free from glazing, they 
are the best Solid Emery Wheels. Give dlam. of holes 
In your order for wheels. Emery Grinders unequalled by 
any In the world. Address AMERICAN TWIST DRILL 
CO., Woonsocket, R. I. 



FOREIGN PATENTS 

AND 

THE CENTENNIAL. 

There Is no doubt that our Centennial Exposition will 
attr ct to our shores multitudes of representative people 
from all par s of the world, and they will take home with 
them many of our best improvements to Introduce into 
their own manufactures. 

An unusual opportunity will be offered for selling to 
these people such foreign patents as hare been secured on 
good American inventions in the respective countries 
from which these visitors come. 

At the reduced prices for which patents are obtained 
abroad, our people will lose a chance not llkely.to occur 
again, if they do not avail themselves of the opportunity 
of securing their inventions in foreign countries at once , 
so as to have their patents ready to negotiate during the 
coming summer. 

For cost of patents in the different conntrlea and the 
conditions on which they are granted, send for pamphlet 
containing' full Information. 

Address MUNN & CO., 

87 Park Bow. New York. 
Bkaxch Office, cor. F and 7tb Sts., 
Washington, D. C. 
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SCIENTIFIC AMERICAN, 

FOR 1876, 

TEE HOST FOPXriAS BCEEKTmC PAPEB 

nr THE WOBLD. 

THIRTT-PIR8T TEAR. 
VOLUME XXXIV.— NEW SEBIES. 

The publishers of the SCIENTIFI C AMERICAN 
beer to announce that on the first day of January, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render the con. 
tents of the new volume more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doiner without the SciSN- 
Tinc Aherican. Every number contains from 
six to ten engravings of new machines and Inven- 
tions which cannot be found in any other pubUoa- 
tion. 

The SCIENTIFIC AMERICAN Is devoted to the 
interests of Popular Science, the Meohanlo Arts, 
Manufacture8,Inventlons,Agriculture,Commeroe 
and the industrial pursuits generally; and it is val- 
uable and instructive not only in the Workshop 
and Manufactory, but also In the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugres- 
tions and Advice, by Ptsctical Writers, for Work- 
ing Men and Employers, in all the various arts. 

TERMS OF SUBSCRIPTION — POSTAGE 
PAID BY ITS. 

One copy Scientiflo American, one year (3.20 

One copy Scientiflo American, six months. 1,60 
One copy Scientific American,three months 1 ,00 
One copy ScientlficAmerican and one copy 
Scientific American Supplement, both 
forone year, post-paid 7.00 

The Scientific American Supplement. 

A weekly paper, uniform in size with the Scibn - 
TiFic Amebican, bat a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An illustrated cover protects the hand- 
somely printed sheets. Price, (5.00 per annum. 
Single copies 10 cents. 

Remit by postal order, draft, or express. 

Addieee all letters and make all Post Office or- 
dets and drafts payable to 

MUNN^ & CO. 

37 PARK ROW, NEW YORK 



The " Scientific American " Is printed with 
CHAS. ENEU JOHNSON ft CO. 'SINE. Tenth and 
Lombard-sts.. Philadelphia, and 99 Gold-at., New-York . 
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